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COKE. 


By  Edwabd  W.  Pabkeb. 


[Th«  ton  oMd  in  this  report  is  uniformly  the  short  ton  of  2,000  pounds.] 

INTRODUCTION. 

In  the  preceding  volames  of  Mineral  Besoorces  the  annual  reports 
on  the  manufactore  of  coke,  as  well  as  those  on  the  production  of  crude 
petroleum  and  natural  gas,  were  prepared  by  Mr.  Joseph  Dame  Weeks, 
of  Pittsburg,  Pa.  The  sudden  death  of  Mr.  Weeks  on  December  26, 
1896,  necessitated  the  distribution  of  the  work  formerly  done  by  him 
among  his  former  associates  in  the  statistical  division  of  the  Geological 
sSurvey.  The  preparation  of  the  report  on  the  manufacture  of  coke 
fur  1896  has  accordingly  devolved  upon  the  writer.  To  have  accepted 
such  an  undertaking  under  ordinary  circumstances  would  have  meant 
the  entering  upon  a  difficult  task.  In  the  matter  of  coke  production 
it  has  been  made  comparatively  easy  by  the  thoroughness  with  which 
Mr.  Weeks  has  already  covered  the  ground.  The  work  done  by  Mr. 
Weeks  in  his  reports  for  the  Tenth  and  Eleventh. Censuses  and  the 
annual  volumes  of  Mineral  Besources  have  left  little  for  his  successor 
but  the  continuation  of  the  statistical  tables  and  the  preparation  of 
such  text  as  refers  directly  to  them.  Mr.  Weeks,  at  the  time  of  his 
death,  had  the  work  for  collecting  the  statistics  of  coke  production  in 
1896  well  advanced,  and  the  excellence  of  his  system  and  methods 
have  been  shown  in  the  fact  that  the  work  of  collecting  the  statistics 
was  carried  out  ou  his  lines  uninterruptedly. 

Mr.  Weeks,  during  his  connection  with  the  Geological  Survey,  was 
assisted  by  Miss  Belle  Hill,  also  of  Pittsburg.  The  writer  desires  to 
acknowledge  here  the  invaluable  assistance  rendered  by  Miss  Hill  in 
the  collection  of  reports  from  producers  and  in  the  preparation  of  the 
statistical  tables  contained  in  this  report.  Miss  Hill's  long  association 
with  Mr.  Weeks  has  made  her  thoroughly  familiar  with  all  the  details 
of  his  office  work,  and  this,  more  than  anything  else,  has  made  it  possi- 
ble to  have  the  report  on  coke  ready  for  the  printer  in  reasonable  time. 
In  addition  to  the  coke  report  Miss  Hill  has  also  prepared  the  statis- 
tical tables  relating  to  the  production  of  petroleum  and  natural  gas. 

669 


660  MINERAL   RESOURCES. 

The  present  report  will  be  of  a  character  nearly  uniform  with  the 
preceding  ones.  The  plan  adopted  by  Mr.  Weeks  was  to  limit  the  use 
of  the  word  '^  coke"  to  that  kind  of  coke  which  is  made  from  bituminous 
coal  in  pits,  ovens,  retorts,  etc.,  and  which  for  convenience  may  be 
termed  "oven  coke."  The  statistics  and  text  in  no  way  refer  to  the 
product  of  coke  made  in  the  manufacture  of  illuminating  gas,  and 
which  may  be  termed  "gas  coke;"  that  is  to  say,  only  that  coke  is 
considered  which  is  primary  product  in  the  manufacture.  By-product 
coke  is  not  coke  so  far  as  these  reports  are  concerned. 

In  one  particular  only  has  any  change  been  made  in  this  report  as 
compared  with  preceding  ones.  This  relates  to  the  definition  of  the 
word  "establishments."  In  previous  reports  an  "establishment"  was 
usually  considered  to  cover  all  ovens  and  banks  of  ovens  under  one 
general  management.  In  the  present  chapter  an  "establishment" 
means  a  separate  report.  Each  oven  or  bank  of  ovens  from  which  a 
separate  report  is  received  is  considered  a  separate  establishment. 
This  makes  the  number  of  establishments  seem  unusually  large  for 
1896 — nearly  30  per  cent  over  1895 — whereas  the  increase  in  the  num- 
ber of  ovens  was  only  3  per  cent. 

The  coal  used  in  coking  in  the  United  States  is  mined  from  all  five 
of  its  great  coal  fields:  (1)  The  Appalachian;  (2)  the  Central;  (3)  the 
Western;  (4)  the  Rocky  Mountain,  and  (5)  the  Pacific  Coast.  With 
the  exception  of  that  made  from  the  coals  of  the  Appalachian  field, 
however,  the  tonnage  of  coke  produced  in  the  United  States  is  quite 
small,  but  445,473  tons  of  the  total  of  13,333,714  tons  made  in  1895,  or 
about  3.34  per  cent,  and  553,863  tons  out  of  11,788,773  tons,  or  4.7  per 
cent  in  1896,  being  produced  outside  of  this  field.  While  the  produc- 
tion in  the  fields  outside  of  the  Appalachian  region  is  quite  small  in 
percentage,  it  is  really  a  growing  one,  the  amount  there  made  in  1895 
being  somewhat  larger  than  the  amount  produced  in  1893  or  1894,  and 
still  larger  in  1896  than  in  1895.  The  production  of  coke  increased  in 
nine  States  outside  of  the  Appalachian  field  in  1896  and  decreased 
in  four. 
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PRODIJCTION  OF  COKE  IN  THE  UNTTEP  STATES. 

In  the  following  table  will  be  foand  a  statement  of  the  production 
of  coke  in  the  United  States  in  1896,  by  States,  followed,  for  purposes  of 
comparison,  by  similar  tables  for  1895  and  1894 : 

Manufacture  of  coke  in  the  United  States,  hy  States  and  Territories,  in  1896. 


L 


State  or  Territory. 


Alabama 

Colorado  (a) 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Kansas 

Kentucky 

Missouri . . . . 

Montana 

New  Mexico 

New  York  (c) 

Ohio 

Pennsylvania  {d) 

Tennessee 

Texas 

Utali 

Virginia 

Washington 

West  Virginia. . . 

Wisconsin 

Wyoming 

Total 


Ovens. 

Batab- 

liBh. 
mentM. 

Built. 

BnUd. 
ing. 

0 

24 

5,363 

11 

J  1,275 

0 

1 

334 

0 

3 

127 

0 

2 

94 

0 

2 

130 

0 

6 

55 

0 

4 

264 

0 

8 

7 

0 

3 

303 

0 

1 

50 

0 

1 

25 

0 

9 

431 

0 

158 

26,658 

154 

15 

1,861 

100 

1 

60 

0 

1 

104 

0 

7 

1,138 

101 

3 

120 

0 

84. 

8,351 

28 

1 

120 

0 

1 

74 

0 
383 

341 

46,9U 

Coal  used. 

Yield 

of  coal 

in 

coke. 

Short  tons. 

PereL 

2,573,713 

57.5 

639,238 

56.9 

109,655 

49 

3,900 

66.7 

8,956 

49 

53,028 

40 

8,940 

53.5 

55,719 

48.6 

4,471 

55.9 

113.  ia5 

53 

39,286 

61.7 

128,923 

62.7 

11,124,610 

66.1 

600,379 

56.5 

0 

0 

454,9W 

58.9 

38,685 

67 

2,687,104 

61.4 

8,648 

62 

41,038 

47.6 

18,694,422 

63 

Coke  pro- 
duced. 


Short  torn. 

1,479,437 

'  363,760 

53,673 

2,600 

4,353 

21,021 

4,785 

27,107 

2,500 

60,078 

24,228 


80,868 

7,356,502 

339,202 

0 

«  20,447 

268,081 

25,949 

1,649,755 

5,332 

19,542 


Total  value 
of  coke. 


Value 
of  coke 
per  ton. 


$3,064,960 

1,046,306 

68,486 

5,200 

8,647 

73,574 

8,676 

42.062 

4,131 

425,483 

48,453 


$2.07 
2.88 
1.276 
2.00 
1.99 
3.50 
1.813 
1.55 
1.65 
7.08 
2.00 


11,788,773 


208,789 

2.58 

13,182,859 

1.792 

624,011 

1.84 

0 

0 

404.573 

1.509 

104,894 

4.04 

2,259,999 

1.37 

21,000 

3.94 

58,626 

3.00 

21,660,729 


1.837 


a  Includes  coal  used,  coke  produced,  and  its  value  in  Utah. 

b  Includes  36  gas  retorts. 

e  Included  with  Pennsylvania. 

d Includes  coal  used,  coke  produced,  and  its  value  iu  New  York. 

0  Included  with  Colorado. 
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In  the  following  tables  are  given,  by  States,  a  statement  of  the 
production  of  coke  in  the  United  States  in  1894  and  1895: 

Manufaeiure  ofeoke  in  ike  United  Staie§,  hy  States  and  Terriiariee,  in  1896, 


Stftte  or  Territory. 


Alabama 

Colorado  (a) 

Georgia 

IllinoiB 

Indiana 

Indian  Territory  . 

KanBaw — . 

Kentacky . 

Missouri .... 

Montana 

New  Mexico 

New  York 

Ohio 

Pennsylvania .... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 

Total 


lUb. 
ments. 


22 
9 
1 
8 
2 
1 
5 
6 
8 
8 
1 
1 
8 

99 

12 
1 
1 
6 
8 

78 
1 
1 


286 


Oresw. 


Bnflt. 


5,668 

>  1,109 

330 

129 

94 

80 

66 

298 

10 

808 

60 

12 

377 

26,0i2 

1,903 

6 

84 

832 

110 

7,884 

120 

74 


45,565 


Bnfld 
ing. 


60 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
13 
0 

170 
0 
0 
0 

350 

0 

55 

0 

0 


638 


Coalnaed. 


Short  torn. 

2,469,466 

680,684 

118,900 

3,600 

9,896 

11,825 

8,424 

63,419 

3,120 

65,770 

22,385 

22,207 

61,921 

14,211,667 

684,665 

530 


410,737 

22,973 

2,087,816 

8,287 

10,240 


20,848,823 


Yield 
of  ooal 

in 
coke. 


Peret, 
58.7 
68.6 
60.6 
62.5 
48.6 
43.8 
62.8 
40.1 
66 

46.4. 
65.6 
83.4 
56 
66.2 
67.9 
64 


69.6 

66.9 

61.6 

60 

47.8 


64 


Coke  pro* 
dnoM. 


Short  tona, 

1,444,339 

340,357 

60,212 

2,250 

4,804 

5,176 

6,287 

26,460 

2,028 

26,337 

14,663 

18,521 

29,050 

9,404,216 

396»790 

286 

022,619 

244,738 

15,129 

1,285,206 

4,972 

4,896 


Total  Taloe 
of  ooke. 


$3,033,521 
940,987 
70,580 
4,500 
9,333 
17,657 
11,289 
37,249 
2,442 
189,856 
29,491 


Veloe 
of  ooke 
pertoii.1 


68,655 
11,908,162 
754,926 


$2.10 
2.76 
1.17 
2.00 
1.94 
3.41 
2.14 
1.46 
1.20 
7.49 
2.01 


322,664 

1.82 

64,632 

4.27 

1.724,239 

1.34 

26,103 

5.25 

17,133 

3.60 

13,333,714 


19,234,319 


2.40 

1.266 

1.90 


1.44 


alndndee  Utah's  prodnction  of  oool  and  ooke  and  mine  of  Mune. 

b  Inolndos  86  gas  letorto. 

tflnclnded  with  Colorado*!  ooke  prodnetion. 
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Manufacture  of  coke  in  the  United  States,  by  Statee  and  Territories,  in  1894, 


State  or  Territory. 

Eetob- 

lish. 

menta. 

Orens. 

Coal  need. 

Yield 
of  coal 

in 
ooke. 

Coke  pro- 
duced. 

Total  value 
of  ooke. 

Value 
of  coke 
per  ton. 

Built. 

Build- 
ing. 

Alabama 

Colorado  (a) 

Georina 

22 

8 
1 
1 
2 
1 
6 
6 
3 
2 
1 
8 
101 

11 
1 
2 
3 

78 
1 
1 

,5,551 

61,154 

338 

24 

94 

80 

61 

293 

10 

153 

50 

363 

25,824 

1,860 

83 

736 

84 

7,858 

120 

24 

50 

250 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

118 

0 

0 

100 

0 

60 

0 

0 

578 
13 

591 

Short  tons. 

1,574,245 

542,429 

166,523 

3,800 

13,489 

7,274 

13,288 

66,418 

3,442 

33,313 

13,042 

55,324 

9,069,118 

516,802 

Perct. 
58.7 
58.5 
55.9 
57.9 
48.6 
42 
63.5 
44.8 
65.4 
52.2 
50 
59 
66.9 
56.6 

Short  ton: 
923,817 

317,196 

93,020 

2,200 

6,551 

3,051 

8,439 

29,748 

2,250 

17,388 

6,529 

32,640 

6,063,777 

292,646 

016,056 

180,091 

5,245 

1,193,933 

4,250 

4,352 

$1,871,348 

903,970 

116,286 

4,400 

13,102 

10,693 

15,660 

51,566 

3,563 

165,187 

28,213 

90,875 

6,585,489 

480,124 

$2,025 
2.85 
1.25 
2.00 
2.00 
3.50 
1.855 
1.73 
1.58 
9.50 
4.32 
2.78 
1.086 
1.64 

niinois 

Indiana 

Indian  Territory. 
Kansas .-.--. .... 

Kentucky 

Missoari --.. 

Montana 

New  Mexico 

Ohio 

Pennsylvania 

Tennessee 

Utah 

Virginia 

280,524 

8,563 

1,976,128 

6,343 

8,685 

64.2 

61.2 

60.4 

67 

50 

295,747 

18,249 

1,639,687 

19,465 

15,232 

1.84 

3.48 

1.373 

4.58 

3.50 

Washington 

West  Virginia  . . . 

Wisconsin 

Wyoming 

Total 

New  York 

259 

1 

44,760 
12 

14,348,750 

64 

9,187,132 
16,500 

12,328,856 

1.34 

260 

44,772 

9,208,632 

a  Includes  Utah's  production  of  coal  and  coke  and  value  of  same. 

h  Inoludea  86  gas  retorts. 

e  Included  with  Colorado's  coke  prodaction. 
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As  shown  in  the  foregoing  tables  the  prodnction  of  coke  in  the  United 
States  dnring  1896  was  11,788,773  short  tons,  as  compared  with 
13,333,741  tons  in  1895  and  9,203,632  tons  in  1894.  Comparing  the  pro- 
dnction in  1896  with  that  of  1895,  it  is  seen  that  there  was  a  decrease 
of  1,544,968  tons.  But  the  year  1895  was  one  of  excessive  coke  produc- 
tion— ^the  largest  in  the  history  of  coke  making.  The  amount  of  pig 
iron  smelted  >vith  coke,  or  a  mixture  of  coke  and  anthracite  coal,  in  1895 
was  9,164,365  tons  against  6,314,891  tons  smelted  in  1894.  This  would 
readily  account  for  the  increase  of  over  4,000,000  tons  in  the  amount 
of  coke  made  in  1895  as  compared  with  the  preceding  year,  estimating 
1^  tons  of  fuel  to  the  ton  of  pig  iron  made.  The  amount  of  pig  iron 
made  with  coke  and  with  a  mixture  of  coke  and  anthracite  in  1896  was 
8,201,216  tons,  a  decrease  of  963,149  tons,  nearly  proi)ortionate  to  the 
decrease  in  coke  tonnage.  But  1895  was  an  exceptional  year.  The 
preceding  year  (1894)  was  also  exceptional  by  reason  of  its  small  pro- 
duction. Just  as  1895  was  the  year  of  largest  production,  so  1894  was 
the  year  of  smallest  production  in  eight  years.  For  better  comparison 
an  average  of  several  years  shows  that  the  production  of  coke  in  1896 
was  782,334  tons  more  than  the  average  of  the  four  years  next  preced- 
ing and  911,132  tons  more  than  the  average  of  the  seven  years  from 
1889  to  1896,  inclusive. 

While  Pennsylvania  still  maintains  her  supremacy  as  the  principal 
coke  producing  State,  her  percentage  of  production  was  less  than  it 
has  been  in  five  years.  In  1896  Pennsylvania  yielded  62.4  per  cent  of 
the  total;  in  1895  she  produced  70.5  per  cent;  in  1894,  65.9  per  cent; 
in  1893,  65.7,  and  in  1892,  69  per  cent.  For  the  first  time  in  several 
years  Pennsylvania  produced  less  than  05  per  cent  of  the  total.  West 
Virginia  recovered  from  her  depression  in  1895  and  increased  her  per- 
centage to  14  as  compared  with  9.6  the  preceding  year  and  13  per  cent 
in  1894.  Alabama  had  10  per  cent  of  the  product  in  1894;  10.9  per 
cent  in  1895,  and  increased  her  percentage  in  1896  to  12.5.  Alabama's 
actual  production,  however,  increased  only  about  35,000  tons,  or  nearly 
2.4  per  cent.  Colorado  yielded  a  little  over  3  per  cent  of  the  total  in 
1896,  and  Tennessee  a  little  less  than  3  per  cent,  reversing  their  posi- 
tions and  percentages  in  1895.  Virginia  produced  a  little  more  than  2 
per  cent,  about  the  same  as  in  1894  and  1895. 

Comparing  the  production  in  1895  and  1896  by  States  it  will  be  seen 
that  there  were  14  States  in  which  the  production  increased  and  7  in 
which  it  decreased.  This  does  not  consider  New  York  as  a  producer, 
the  product  for  that  State  being  included  with  Pennsylvania  as  the 
one  establishment  in  New  York  will  not  permit  the  publication  of  the 
separate  figures. 
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The  increases  and  decreases  in  the  several  States  during  1896,  as 
compared  with  1895,  are  shown  in  the  following  table: 

Increases  and  decreases  in  coke  production,  by  States,  in  1896  as  compared  with  1895. 


INCREASES. 


State. 


Alabama 

Colorado 

Illinois 

Indian  Terri- 
tory   

Kentucky 

Missouri 

Montana 

New  Mexico.... 


Amount  of 
increaae. 

Per  cent  of 
increase. 

Short  ions. 

35,098 

2.43 

25, 475 

8.01 

350 

15.56 

15,846 

306,20 

l,ft47 

6.47 

472 

23.27 

34,741 

137. 12 

9,565 

65.23 

State. 


Ohio 

Virginia 

Washington  . . . 
West  Virginia.. 

Wisconsin 

Wyoming 

Total 


Amount  of 
inorease. 


Per  cent  of 
increave. 


Short  tons. 

51, 818 

178. 37 

23,343 

9.53 

10, 820 

71.52 

364, 549 

28.37 

360 

7.24 

14,647 

299.22 

588, 731 


DECREASES. 


state. 

Amonnt  of 
decrease. 

Per  cent  of 
decrease. 

1 

SUte.                   Amount  of 
decrease. 

Per  cent  of 
decrease. 

Georgia 

Indiana 

Kansas 

Pennsylvania 
&  New  York . 
Tennessee 

Short  ions. 
6,539 
451 
502 

2, 066, 234 
57,588 

10.86 
9.39 
9.5 

21.93 
14.52 

1  Short  tons. 

Texas 286 

Utah 2, 072 

100 
9,20 

Total  ....   2, 133, 672 

Net  decrease  ...    1, 544, 94 1 

11.587 

While  the  oatput  of  coke  in  1896  was  1,544,941  short  tons  less  than 
in  1895,  there  was  a  marked  increase  in  the  value  of  the  product.  In 
1895  13,333,714  tons  of  coke  brought  $19,234,319,  an  average  of  $1.44 
per  ton.  The  product  of  11,788,773  tons  in  1896  sold  for  $21,660,729, 
an  average  of  $1,837  per  ton.  This  was  a  gain  over  1895  of  $2,426,410. 
As  Pennsylvania  was  responsible  for  2,047,713  tons  in  the  decrease 
column  of  the  preceding  table,  she  is  also  responsible  for  $1,274,697, 
or  more  than  50  per  cent  of  the  increase  in  value.  West  Virginia  is 
to  be  given  credit  for  an  increase  of  $535,760.  Montana's  product 
increased  $235,627  in  value,  though  the  average  price  declined  from 
$7.49  to  $7.08  per  ton.  The  value  of  Ohio's  output  increased  $139,134 
and  Colorado's  a  little  more  than  $100,000. 
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There  were  six  States  whose  product  of  coke  in  1896  exceeded  200,000 
tons ;  five  of  these  produced  over  300,000  tons,  and  three  produced  over  a 
million  tons.  The  six  States  in  order  are  Pennsylvania,  West  Virginia, 
Alabama,  Colorado,  Tennessee,  and  Virginia.  The  same  statement  in 
regard  to  the  nnmber  of  States  producing  more  than  200,000,  300,000, 
and  1,000,000  tons  applies  to  the  record  for  1895,  but  the  order  was 
different,  viz,  Pennsylvania,  Alabama,  West  Virginia,  Tennessee,  Col- 
orado, and  Virginia.  As  will  be  seen.  West  Virginia  displaces  Ala- 
bama for  second  place,  and  Colorado  exchanges  fifth  for  fourth  place 
with  Tennessee.  Pennsylvania,  of  course,  remains  in  first  and  Virginia 
in  sixth  place.  Outside  of  these  six  States  production  did  not  exceed 
100,000  tons  in  any  State. 

In  the  following  table  are  consolidated  the  statistics  of  the  manu- 
facture of  coke  in  the  United  States  from  1880  to  1896,  inclusive: 

Statitiica  of  the  manufacture  of  coke  in  the  United  States,  1880  to  1896,  inclueire. 


Year. 

Estab- 

Ush. 

menta. 

Ovena. 

Coal  oaad. 

Coke  pro- 

Total 

Talne  of  ooke 

at  ovena. 

Valna 
of  coke 

Yield 

Bnilt. 

Baild- 
ing. 

at     I  of  coal 
ovena,  in  ooke. 
per  ton.' 

Short  ton*. 

Short  Uma, 

Peret. 

1880.. 

186 

12, 372 

1,159 

5, 237, 741 

3,338,300 

$6, 631, 267 

$1.99 

63 

1881.. 

197 

14, 119 

1,005 

6, 546, 662 

4, 113,760 

7, 725, 175 

1.88 

63 

1882.. 

215 

16,356 

712 

7, 577, 648 

,   4,793,321 

8, 462, 167 

1.77 

63 

1883.. 

231 

18,304 

407 

8, 516, 670 

5, 464, 721 

8, 121, 607 

1. 49     64 

1884.. 

250 

19,557 

812 

7, 951, 974 

4, 873, 805 

7, 242, 878 

1.49 

61 

1885.. 

233 

20,116 

432 

8, 071. 126 

5, 106, 696 

7, 629, 118 

1.49 

63 

1886.. 

222 

22,597 

4,154 

10, 688. 972 

6, 845, 369 

11, 153, 366 

1.63 

64 

1887.. 

270 

26,001 

3,584 

11, 859, 752 

7, 611, 705 

15, 321, 116 

2.01 

64 

1888.. 

261 

30,059 

2,587 

12,945,  350 

8, 540, 030 

12, 445, 963 

1.46 

66 

1889.. 

252 

34,165 

2,115 

15, 960, 973 

10, 258, 022 

16, 630, 301 

1.62 

64 

1890.. 

253 

37, 158 

1,547 

18, 005, 209 

11, 508, 021 

23, 215, 302 

2.02 

64 

1891.. 

243 

40,245 

911 

16, 344, 540 

10, 352, 688 

20,  393, 216 

1.97 

63 

1892.. 

261 

42,002 

1,893 

18, 813, 337 

12, 010, 829 

23, 636, 141 

1.96 

64 

1893.. 

258 

44, 201 

717 

'  14, 917, 146 

9, 477, 580 

16, 523, 714 

1.74 

63.5 

1894.. 

260 

44,772 

591 

al4, 348, 750 

9, 203, 632 

al2, 328, 856 

1.34 

64 

1895.. 

265 

45,565 

638 

20, 848, 323 

13, 333, 714 

619, 234, 319 

1.44 

64 

1896.. 

341 

46,944 

383 

18, 694, 422 

11, 788, 773 

21, 660, 729 

1.837 

63 

aExcladiog  New  York. 


b  Ezdnding  New  York  and  Texaa. 
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TOTAL  NUMBER  OP  COKE  WORKS  IN  THE  UNITED  STATES. 

l%o  following  table  gives  the  uamber  of  establishments  mannfactor- 
ing  coke  in  the  United  States  at  the  close  of  each  year  from  1880  to 
1896,  by  States: 

Number  of  ettabli$hment8  in  the  United  Statee  man^faeturing  coke  on  December  SI  of  each 

year  from  1880  to  1896. 


State  or  Teiritory. 


AlabvnA 

Colorado 

Oeorgia 

Illinois 

Indiana 

Indian  Territory. 

Kansas 

Kentucicy 

Missouri 

Montana 

New  Mexico 

New  York , 

Ohio 

Pennsylvania  .. 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia.. 

Wisconsin 

Wyoming 


1880. 


Total. 


4 
1 
1 
6 
2 
1 
2 
5 
0 
0 
0 


15 
124 
6 
0 
1 
0 
0 

18 
0 
0 


1881. 


4 
2 
1 
6 
2 
1 
S 
5 
0 
0 
0 


15 
132 
6 
0 
1 
0 
0 

19 
0 
0 


186 


197 


1882. 

5 
5 
1 
7 
2 
1 
3 
5 
0 
0 
2 


16 
137 
8 
0 
1 
0 
0 

22 
0 
0 


215 


1883. 


6 
7 
1 
7 
2 
1 
4 
5 
0 
1 
2 


18 
140 

11 
0 
1 
1 
0 

24 
0 
0 


231 


1884. 


8 

8 

1 

9 
2 
1 
4 
5 
0 
3 
2 


19 
145 

13 
0 
1 
1 
1 

27 
0 
0 


250 


1885. 


11 
7 
2 
9 
2 
1 
4 
5 
0 
2 
2 


13 
133 

12 
0 
1 
1 
1 

27 
0 
0 


233 


1886. 


14 

7 
2 
9 
4 
1 
4 
6 
0 
4 
2 


15 
108 

12 
1 
1 
2 
1 

29 
0 
0 


222 


1887. 


15 
7 
2 
8 
4 
1 
4 
6 
1 
2 
1 


15 

151 

11 

0 

• 

0 
2 
1 

39 
0 
0 


270 


1888. 


18 
7 
1 
8 
3 
1 
6 

10 
1 
1 
1 


15 
120 

11 
0 
0 
2 
3 

52 
1 
0 


261 


State  or  Territory. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Kansas 

Kentucky 

Missouri 

Montana 


1889. 

1890. 

1891. 

1892. 

1893. 

189i. 

1895. 

19 

20 

21 

20 

23 

22 

22 

9 

8 

7 

9 

8 

8 

9 

1 

1 

1 

1 

1 

1 

1 

4 

4 

1 

1 

1 

1 

3 

4 

4 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

6 

7 

6 

6 

6 

6 

5 

9 

9 

7 

5 

4 

6 

5 

3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

3 

1896. 


24 

11 
1 

3 
2 
2 
6 
4 
3 
3 
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Number  of  eMtablishmentd  in  the  United  States  manufacturing  coke  on  Deoember  SI  of  eaeh 

year  from  1880  to  1896 — Continued. 


State  or  Territory. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

188G. 

New  Mexico 

2 

2 

1 

1 

1 

1 

1 

1 

New  York 

1 

9 
102 

1 

8 
101 

1 

8 

99 

1 

9 

158 

Ohio 

13 
109 

13 
106 

9 

109 

10 
109 

Pennsylvania 

Tennessee 

12 

11 

11 

11 

11 

11 

12 

15 

Texas 

0 

1 
2 

0 

1 
2 

0 
1 
2 

0 

1 
2 

0 

1 
2 

0 
1 
2 

1 

1 
5 

1 
1 
7 

Utah 

Virginia 

Washington 

1 

5 

2 

3 

3 

3 

3 

3 

West  Virginia 

63 

55 

55 

72 

75 

78 

78 

84 

Wisconsin 

1 

1 

1 

1 

1 

1 

1 

1 

Wyoming 

Total 

1 

1 

1 

1 

1 

1 

1 

1 

253 

253 

243 

261 

258 

260 

265 

341 

According  to  the  above  table  it  would  appear  that  the  number  of 
establishments  increased  largely  in  1896.  This  is,  however,  not  the 
case.  Heretofore  it  lias  been  customary  to  include  under  one  estab- 
lishment all  coke  works  reported  from  one  general  office,  and  to  con- 
sider them  separate  establishments  when  reported  individually  from 
the  central  office.  In  the  statistics  for  1896  the  word  establishment  is 
used  to  designate  the  number  of  ovens  or  banks  of  ovens  which  were  in 
operation,  whether  reported  ftrom  one  office  or  not.  When  one  company 
reported  production  at  two  or  more  banks  of  ovens,  each  is  considered 
a  separate  establishment. 

The  number  of  establishments  in  the  country  for  each  year  since 
1850  for  which  there  are  any  returns  is  as  follows: 

Number  of  coke  eetabliahm^nte  in  the  United  States  since  1850, 


Year. 

Nninber. 

Year. 

Nnmber. 

1850  (census  year) 

4 

1887,  December  31 

270 

1860  (census  year) 

21 

1888,  December  31 

261 

1870  (census  year) 

25 

1889,  December  31 

253 

1880  (census  year)  . . 

149 

1890,  December  31 

253 

1880,  December  31 

186 

1891,  December  31 ..... . 

243 

1881,  December  31 

197 

1892,  December  31...... 

261 

1    1882,  December  31 ..... . 

215 

1893,  December  31 . . .  j . . 

258 

1883,  December  31 ..... . 

231 

1894,  December  31 

260 

1884,  Deoember  31 

250 

1895,  December  31 

265 

1885,  December  31 

233 

1896,  December  31 . . . : . . 

341 

1886,  December  31 ..... . 

222 

■  . . 
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NUMBER  OP  COKE  OVENS  IN  THE  UNITED  STATES. 

The  following  table  shows  the  number  of  coke  ovens  in  each  State 
and  Territory  en  December  31  of  each  year  from  1880  to  1895,  together 
with  the  total  number  of  ovens  in  the  United  States  at  the  close  of 
each  of  these  years.  In  the  earlier  years  covered  by  this  table  some 
coke  was  made  in  pits  and  on  the  ground,  and  in  testing  the  adapta- 
bility of  certain  coals  to  the  manufacture  of  coke  this  is  still  customary, 
though  in  the  latter  years  but  little  of  the  coke  reported  as  produced  in 
the  United  States  was  made  by  any  other  method  than  in  ovens.  The 
statistics  for  1896  show  an  interesting  increase  in  the  number  of 
by-product  ovens  built.  The  first  by-product  ovens  to  be  used  in  the 
United  States  were  12  Semet-Solvay  ovens  erected  in  New  York.  Two 
years  later  60  Otto  Hoffman  ovens  were  built  in  Pennsylvania.  The 
returns  for  1896  show  13  Semet-Solvay  ovens  added  to  the  plant  in  New 
York;  75  of  the  same  design  were  built  in  Pennsylvania,  and  the  latter 
State  has  also  added  30  Newton-Chambers  ovens  and  3  Slocum  ovens 
to  her  coke-making  plants. 

Number  pf  ooke  ovens  in  the  United  States  on  December  SI  of  eetch  of  the  years  from 

1880  to  1896, 


State  or  Territory. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory. 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

New  York 

Ohio 

Pennsylvania  ... 

Tennessee 

Texas 

Utah  

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 

Total 


1880. 


316 

200 

UO 

176 

45 

20 

6 

45 

0 

0 

0 


616 

9,501 

656 


20 
0 
0 
631 
0 
0 


12, 372 


1881. 


416 

267 

180 

176 

45 

20 

15 

45 

0 

0 

0 


641 

10,881 

724 


20 
0 
0 
689 
0 
0 


14, 119 


1882. 

536 

344 

220 

304 

37 

20 

20 

45 

0 

0 

0 


1883. 


647 

12, 424 

861 


20 
0 
0 
878 
0 
0 


767 

352 

264 

316 

37 

20 

23 

45 

0 

2 

12 


1884. 


682 

13, 610 

992 


20 

200 

0 

962 

0 

0 


976 

409 

300 

325 

37 

20 

23 

45 

0 

5 

70 


1885. 


732 

14,285 

1,1(^ 


1,075 

434 

300 

320 

37 

40 

23 

33 

0 

2 

70 


642 

14, 553 

1,387 


20 

200 

0 

1,005 

0 

0 


16,356 


18,304  19,557 


20 

200 

2 

978 

0 

0 


1886. 


1,301 

483 

300 

335 

100 

40 

36 

76 

0 

16 

70 


560 

16, 314 

1,485 


20 

350 

11 

1,100 

0 

0 


1887. 

1,555 

532 

300 

278 

119 

80 

39 

98 

4 

27 

70 


1888. 


585 

18,294 

1,560 


0 

350 

30 

2,080 

0 

0 


20, 116  ;22, 597  ,26, 001 


2,475 

602 

290 

221 

103 

80 

58 

132 

4 

40 

70 


547 
20,381 
1,634 


0 

550 

30 

2,792 

50 

0 


30, 059 
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Number  of  oohe  oveM  in  ike  United  Staiee  on  December  SI  of  each  of  the  years  from 

1880  to  i^96— Continued. 


State  or  Territory. 


1889. 


Alabama 3,d44 


Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory. 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

New  York 

Ohio 

Pennsylvania  ... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 


834 

300 

149 

111 

78 

68 

166 

9 

90 

70 


462 
22,143 
1,639 


34 

550* 

30 

3,438 

50 

0 


1890. 


4,805 
916 
300 
148 
101 

78 

68 
175 

10 
140 

70 


443 
23,430 
1,664 


80 
550 
30 
4,060 
70 
20 


Total 34,165  37,158 


1891. 


5,068 

948 

300 

25 

84 

80 

72 

115 

10 

140 

50 


421 
25,324 
1,995 


80 
550 

80 

4,621 

120 

24 


40,057 


1892. 


5,320 
al,128 

300 
24 
84 
80 
75 

287 
10 

153 
50 


436 
25,366 
1,941 


83 
594 

84 

5,843 

120 

24 


1893. 


5,548 

al,154 

338 

24 

94 

80 

75 

283 

10 

153 

50 

cl2 

435 

25,744 

1,942 


83 
594 

84 

7,354 

120 

24 


42, 002     44, 201 


1894.      .    1895. 


189«. 


5,551 

a  1,154 

338 

24 

94 

80 

61 

293 

10 

153 

50 

ol2 

363 

25,824 

1,860 


83 
736 

84 

7,858 

120 

24 


44,772 


5,658 

a  1,169 

330 

129 

94 

80 

55 

293 

10 

303 

50 

cl2 

377 

d26,042 

1,903 

6 

84 

832 

110 

7,834 

120 

74 


45,565 


5.363 

a  1, 275 

334 

127 

94 

130 

55 

264 

7 

303 

50 

c25 

431 

d26,658 

*  1,861 

60 

104 

1,138 

120 

8,351 

120 

74 


46,944 


a  IncladcB  36  gaa  retorts. 
b  Coke  was  made  in  pits. 
e  Semet-Solvay  ovens, 
dinclades  60  Otto-Ho£Fniann 
Slocnm  ovens. 


ovens,  75  Semet-Solvay  ovens,  30  Newton -Chambers  ovens,  and  8 


From  the  above  table  it  will  be  seen  that  the  number  of  ovens 
increased  from  45,565  in  1895  to  46,944  in  1896,  notwithstanding  the 
decreased  production  of  coke.  A  calculation  based  on  this  table  and 
the  one  showiug  the  production  by  States  indicates  that  there  was 
considerably  more  activity  in  some  States  than  in  others.  In  Pennsyl- 
vania and  Alabama  the  number  of  tons  of  coke  made  per  oven  during: 
the  year  was  275.  In  Colorado  the  average  was  285  tons  of  coke  por 
oven;  West  Virginia  averaged  199;  Tennessee  182,  and  Virginia  about 
240.  The  product  per  oven  in  Pennsylvauia  in  1895  was  361  tons;  in 
Alabama  255  tons,  and  in  West  Virginia  164  tons.  These  averages 
were  much  higher  than  in  1894,  when  they  were  for  Pennsylvania,  235; 
for  Alabama,  166,  and  for  West  Virginia,  152. 

Most  of  the  coke  ovens  in  the  United  States  are  of  the  solid  wall 
type,  in  which  coal  is  coked  by  heat  generated  in  the  oven  itself.  Most 
of  these  ovens  are  of  the  regular  beehive  shape.    A  few  are  somewhat 
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modified  in  form,  the  oven  being  long  and  shaped  like  a  maffle.  Other 
ovens,  while  they  retain  the  beehive  form,  have  hollow  tiles  near  the 
top,  into  which  the  air,  previously  heated,  enters  for  combustion.  As 
stated  before,  the  use  of  by-pro<lnct  ovens  is  increasing,  and  it  may 
not  be  very  long  before  coke  manufacturers  will  become  convinced 
that  the  greatest  economy  in  coke  making  is  not  to  be  accomplished  by 
saving  on  the  first  cost.  One  hundred  and  eight  by-product  ovens 
were  built  in  1896,  and,  as  will  be  seen  in  the  table  following,  120  ovens 
of  the  Otto- Hoffmann  type  were  building  at  the  close  of  the  year. 

NUMBER  OP  OVENS  BUILDING  IN  THE  UNITED  STATES. 

The  following  table  gives  the  number  of  ovens  actually  in  course  of 
construction  at  the  close  of  each  year  from  1880  to  1895.  It  should  be 
understood  that  this  table  does  not  include  the  increase  in  the  number 
of  ovens  during  the  year.  It  only  gives  the  number  of  ovens  actually 
in  course  of  construction  at  the  close  of  each  year.  It  will  be  noted 
that  the  number  in  course  of  erection  at  the  close  of  1896  was  383. 
This  is  the  smallest  number  of  ovens  building  at  the  close  of  the  year 
that  has  been  reported  since  the  volumes  of  Mineral  Resources  began. 

yumher  of  coke  oven9  building  in  ike  United  Statea  at  the  clo8e  of  each  of  the  years  from 

1880  to  1896. 


SUte  or  Territory. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory. 

Kansas 

Kentncky 

Missouri 

Montana 

New  Mexico.'.... 

New  York 

Ohih 

Pennsylvania  . . . 

Tennessee 

Texas  

Virginia 

Washington 

West  Virginia. .. 

Wisconsin 

Wyoming 


1880. 


100 
50 
40 
0 
0 
0 
0 
0 
0 
0 
0 


1881. 


120 
0 
40 
0 
0 
0 
0 
0 
0 
0 
0 


1882. 


1883. 


0  i 
0 
44 

0 

I 

0 
0 

I 

0  , 

I 

0  j 

o! 

0  I 

I 
12 


1884.   ,    1885. 


1886. 


122 
0 

36  ' 
0 

o; 

0  ' 

0 
0 
0 

0  ' 
28 


242 
24 
0 
0 
0 
0 
0 
0 
0 
12 
0 


16  ,1,012 
0  0 


0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
18 
0 
0 
2 
0 
0 
0 


1887.   !    1888. 


1,362 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


406 
100 
0 
0 
0 
0 
0 
2 
0 
0 
0 


25 
836 

68' 

I 

0 

oi 

0  j 

40  \ 

0  I 

o: 


0 

761 
84 
0 
0 
0 
0 
0 
0 


0  I 

642  ! 
14 
0 
0 
0 
0 
0 
0 


0 
211 
10 
0 
0 
0 
0 
0 
0 


0 
232 

175 
0 
0 
0 

127 
0 
0 


0  0 

317  2,558 

36  !    126 


0 
0 
0 
63 
0 
0 


0 

100 

21 

317 

0 

0 


223 
802 
165 

0 
300 

0 
742 

0 

0 


12 

1,565 

84 

0 

0 

100 

318 

0 

0 


Total il,  159  il,  005       712       407       812       432  ,4, 154 


3,594   2,587 
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y umber  of  coke  ovens  building  in  the  United  States  at  the  close  of  each  of  the  years  from 

18S0  to  i5P5— Continued. 


SUto  or  Territory. 

1889. 

1890. 

371 
30 
0 
0 
0 
0 

303 
0 
0 
0 

1891. 

50 

21 
0 
0 
0 
0 
0 

24 
0 
0 
0 

1892. 

1893. 

1894. 

1895. 

1896. 

Alabama ^ ' 

Colorado 

427 
50 
0 
0 
0 
0 

100 

0 

50 

0 

90 
220 
0 
0 
0 
0 
0 
100 
0 
0 
0 

60 
200 
0 
0 
0 
0 
0 
100 
0 
0 
0 

50 

250 

0 

0 
0 

0 

0 

0 

0 
0 

0 
a  13 

0 
118 

0 

0 
100 

0 
60 

0 

0 

50 
0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

a  13 

0 

ftl70 

0 

0 

350 

0 

55 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0  154 

100 
0 

101 

0 

28 

0 

0 

Georcria 

Illinois 

Indiana 

Indian  Territory. .. 
Kansas 

Kentnckv 

Missouri 

Montana 

New  Mexico 

New  York 

Ohio 

0 

567 

40 

0 
250 

0 
631 

0 

0 

..... 

1 

74 

292 

0 

250 

80 

334 

0 

0 

0 

11 

0 
0 

250 
0 

555 
0 
0 

0 

269 

0 

0 

206 

30 

978 

0 

0 

0 

19 

0 

0 

206 
0 

132 
0 
0 

Pennsylvania 

Tennessee 

Texas 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyominar 

Total 

2,115 

1,735 

911 

1,893 

717 

591 

638 

383 

a  Semet-SolTay. 

b  Includes  60  Otto-Hoffhiaun  and  50  Semet-Solvmy  ovens. 

e  Inolndes  120  Otto-Hoflknonn  ovens. 

PRODUCTION  OP  COKE  FROM  i88o  TO  1896. 

The  production  of  coke  m  the  several  States  and  Territories  from  1880 
to  189G  is  shown  in  the  following  table: 

Amount  of  coke  produced,  in  short  tons,  in  the  United  States  from  1880  to  1896,  inclusive, 

by  States  and  Territories. 


State  or  Territory. 

1880. 

1881. 

1882.                1883. 

1884. 

1885. 

Alabama 

Colorado 

Georgia 

60,781 

25,568 

38,041 

12,700 

0 

1,546 

3,070 

4,250 

109, 033 

48, 587 

41, 376 

14,800 

0 

1,768 

5, 670 

4,370 

152, 940 

102, 105 

46,602 

11,400 

0 

2,025 

6,080 

4,070 

217, 531 

133,997 

67,012 

13,400 

0 

2,573 

8,430 

5, 025 

244,009 

115, 719 

79,268 

301, 180 

131,960 

70-669 

Illinois 

13, 095           10. 3.50 

Indiana 

0 
1,912 
7,190 

— J  — 

0 
3,584 
8,050 

Indi  an  Terr  i  tory . 
Kansas 

Kentucky 

2,223 

2,704 

COKE. 
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Amount  of  coJce  produced,  in  short  tons,  in  the  United  States  from  1880  to  1896,  inolueirey 

by  States  and  Territories — Continued. 


State  or  Territory. 


Missonri 

Montana 

New  Mexico. .. 

Ohio 

Pennsylvania  . 

Tennessee 

Texas 

Utah 

Virginia 

Washington .   . 
West  Virginia. 

Wisconsin 

Wyoming 


Total 


1880. 


0 

0 
0 

100,596 
2, 821, 384 

130,609 

0 

1,000 

0 

0 

138, 755 
0 
0 


1881. 


119, 

3, 437, 

143, 


187, 


0 

0 

0 

469 

708 

853 

0 

0 

0 

0 

126 

0 

0 


1882. 


0 
0 
1,000 
103, 722 
3, 945, 034 
187, 695 
0 
250 
0 
0 
230,398 
0 
0 


1883. 


0 
0 

3,905 
87,834 
4, 438, 461 
203, 691 
0 
0 
25,340 

257, 519 
0 
0 


3,338,300  4,113,760  4,793,321  5,464,721 


1884. 


0 
75 
18, 282 
62,709 
3, 822, 128 
219, 723 
0 
0 
63,600 
400 
223, 472 
0 
0 


4, 873, 805 


1885. 


state  or  Territory. 


1886. 


1887. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory. 

>  Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

New  York 

Ohio 

Pennsylvania  .. 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia.. . 

Wisconsin 

Wyoming , 


375, 054 

142,  797 

82,680 

8,103 

6,124 

6,351 

12, 493 

4,528 

0 

0 

10,236 


5, 


34,932 

406,597 

368, 139 

0 

0 

122,352 

825 

264,158 

0 

0 


Total 6,845,369 


325,020 
170, 698 
79, 241 
9,198 
17,658 
10,060 
14,.950 
14,565 
2,970 
7,200 
13, 710 
0 
93,004 
5, 832, 849 
396,979 
0 
0 
166, 947 
14, 625 
442, 031 
0 
0 


7, 611, 705 


1888. 


508,511 

179,682 

83,721 

7,410 

11,956 

7,502 

14,831 

23,150 

2,600 

12,000 

8,540 

0 

67,194 

6, 545, 779 

385,693 

0 

0 

149, 199 

0 

531,  762 

500 

0 


8, 540, 030 


1889. 


1890. 


1, 030, 510 

187,638 

94,  727 

11,583 

8,301 

6,639 

13, 910 

13,021 

5,275 

14,043 

3,460 

0 

75,124 

7, 659, 065 

359, 710 

0 

761 

146,528 

3,841 

607,880 

16, 016 

0 


10,258,022 


1, 072, 942 

245, 756 

102,  233 

5,000 

6,013 

6,639 

12, 311 

12,343 

6,136 

14,427 

2,050 

0 

74,633 

8, 560, 245 

348, 728 

0 

8,528 

165,847 

5,837 

833,377 

24,976 

0 


0 

175 

17, 940 

39, 416 

3, 991, 805 

218, 842 

0 

0 

49, 139 

311 

260, 571 

0 

0 


5, 106, 696 


11,508,021 


1891. 


1, 282, 496 

277,074 

103, 057 

5,200 

3,798 

9,464 

14, 174 

33,777 

6,872 

29,009 

2,300 

0 

38,718 

6,954,846 

364,318 

0 

7,949 

167, 516 

6,000 

1, 009, 051 

34,387 

2,682 


10, 352, 688 
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Amount  of  coke  produeedy  in  short  Unu,  in  the  United  States  from  1880  to  1896^  inclneire, 

by  Statee  and  Territoriee — Continued. 


State  or  Territory. 

1802. 

1888. 

1804. 

1806. 

1886. 

Alabama 

Colorado . . . 

Georgia 

1, 501, 671 

365,920 

81,807 

3,170 

2,207 

3,569 

9,132 

36,123 

7,299 

34,557 

0 

0 

61. 818 

8, 327, 612 

364,096 

0 

7,309 

147, 912 

7,177 

1, 034,  750 

33,800 

0 

1, 168, 085 

346,981 

90,726 

2,200 

6,724 

7,135 

8,566 

48, 619 

6,905 

29,945 

6,803 

12,850 

22,436 

6, 229, 051 

265,  777 

0 

16,005 

125,092 

6,731 

1, 062, 076 

14,958 

2,916 

928,817 

301, 140 

92,029 

2,200 

6,551 

3,051 

8,439 

29,748 

2,250 

17.388 

6,629 

16, 500 

32,640 

6, 063, 777 

292,646 

0 

16,056 

180,091 

5,245 

1, 193, 933 

4,250 

4,352 

1,444,339 

317,838 

60,212 

2,250 

4,804 

6,175 

6,287 

26,460 

2,028 

26,337 

14,663 

18, 521 

29,050 

9, 404, 215 

396,790 

286 

22, 519 

244,738 

15,129 

1, 285, 206 

4,972 

4,895 

1, 479, 437 

343,313 

63,673 

2,600 

4,353 

21,021 

4,785 

27,107 

2,600 

60,078 

24,228 

(a) 

80,868 

b  7, 356, 502 

339, 202 

0 

20, 447 

268, 081 

25, 949 

1, 649,  755  i 

5,332 

19, 542 

Illinois 

Indiana 

Indian  Territory. 
Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

New  York 

Ohio 

Pennsylvania  ... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia.. . 

Wisconsin 

Wyoming 

Total 

12,010,829  !    9,477,580 

1 

9, 203, 632 

13, 333, 714  !     11, 788,  773 

a  Inoloded  with  PenDsylvania. 

b  Includes  production  of  New  York. 


RANK  OP  COKE-PRODUCING  STATES. 

The  following  table  gives  the  relative  rank  of  the  States  and  Terri- 
tories in  the  production  of  coke,  from  1880  to  1896,  inclusive: 

Rank  of  the  States  and  Territories  in  production  of  coke  from  1880  to  1896. 


State  or  Territory. 


PennsylvaDia. , 
West  Virginia, 

Alabama 

Colorado 

Tennessee 

Virginia 

Ohio 


1880. 


1 
2 
5 
7 
3 


1881. 


1 
2 
5 
6 
3 


1882. 


1 
2 
4 
6 
3 


1883. 


1 
2 

3 
5 
4 

8 
6 


1884. 


1 

3 
2 
5 
4 

7 
8 


1885. 


1 

3 
2 
5 

4 

7 
8 


1 
4 
2 
5 
3 
6 
8 


1 

1 

2 

2 

4 

3 

5 

5 

3 

4 

6 

6 

7 

8 

COKE. 
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Bank  of  the  States  and  Territories  in  production  of  ooke  from  1880  to  189& — Coil  tinned. 


State  or  Territory. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

Montana 

15 
6 

12 

14 
9 

13 

15 
6 

13 

14 
9 

12 

16 
8 
12 
11 
13 
14 

12 
7 
9 
10 
14 
15 

Georgia 

6 
9 

7 
10 

7 

10 

7 
11 

« 

7 
14 
15 
10 
12 

Kentucky 

Washinirton ...... 

New  Mexico 

12 
11 
13 

12 
13 

Indian  Territory . . 
Utah 

11 
12 

11 

Wisconsin 

18 
11 
13 
16 
17 

Kansas 

10 

9 

9 

10 

11 

11 

9 
13 
11 

10 

9 

15 

17 

Indiana 

Illinois 

8 

8 

8 

9 

10 

10 

Missouri 

Texas 

State  or  Territory. 

1889. 

1890. 

1891. 

1892. 

1893. 

1804. 

1 

2 
3 
4 

5 

6 

8 

10 

7 

9 

16 

15 

19 

12 

17 

11 

18 

13 

14 

21 

20 

1895. 

1896. 

Pennsylvania 

West  Virginia 

Alabama 

1 

3 

2 

5 

4 

6 

8 

10 

7 

12 

17 

18 

15 

19 

1 

3 
2 

0 

4 

6 

8 

10 

7 

11 

17 

19 

14 

13 

1 

3 

2 

5 

4 

6 

8 

11 

7 

10 

16 

20 

13 

14 

19 

1 

3 
2 
4 
5 
6 
8 

10 
7 
9 

15 

16 
13 

1 

3 

2 

4 

5 

6 

10 

9 

7 

8 

16 

18 

15 

11 

20 

13 

12 

14 

19 

21 

17 

1 

3 

2 

5 

4 

6 

8 

10 

7 

9 

13 

14 

16 

11 

18 

12 

17 

15 

19 

20 

21 

22 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Colorado 

Tennessee 

Virginia  ..... . 

Ohio 

Montana  ..... .... 

Georsria 

Kentucky 

Washington 

New  Mexico 

Indian  Territory . . 
Utah 

Wvominff 

New  York 

Wisconsin 

Kansas 

9 
11 
14 
13 
16 

.  •  •  •  • 
9 
12 
16 
18 
15 

9 
12 
18 
17 
15 

11 
12 
17 
18 
14 

Indiana 

Illinois 

Missouri 

Texas 

t 

i 

An  inspection  of  the  above  table  shows  that  the  six  chief  coke-pro- 
dacing  States  have  resumed  the  same  relative  positions  they  occupied 
in  1894.  During  1895,  owing  to  the  strike  in  the  Pocahontas  region, 
West  Virginia  dropped  from  second  to  third  place,  but  recovered 
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second  place  in  1896.  From  1888  to  1891,  inclasive,  Tennessee  and 
Colorado  occapied  fourth  and  fifth  places,  respectively.  Colorado  took 
fourth  place  in  1892,  and  held  it  for  three  years;  fell  back  to  fifth  place 
in  1895,  and  regained  fourth  position  in  1896. 

VALUE  AND  AVERAGE  SELLING  PRICE  OP  COKE. 

In  the  following  table  is  given  the  total  value  of  coke  produced  in  the 
United  States  in  each  year  from  1880  to  1896,  inclusive: 

Total  value  at  the  ovens  of  the  coke  made  in  the  United  States  in  the  'years  from  18S0  1o 

1896f  inoluHvej  by  States  and  Territories. 


State  or  Territory. 


Alabama 

Colorado 

Georgia , 

Illinois 

Indiana 

Indian  Territory . 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylyania  . . . 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia. . . 

Wisconsin 

Wyoming 


Total 


1880. 


$183,063 

145, 226 

81, 789 

41,950 

0 

4,638 

6,000 

12,250 

0 

0 

0 

255,905 

5, 255, 040 

316, 607 

10,000 

0 

0 

318, 797 

0 

0 


1881. 


1882. 


6, 631, 2&5 


$326,819 

267, 156 

88,753 

45,850 

0 

5,304 

10,200 

12,630 

0 

I 

u 

I 

0 

297, 728' 

5, 898, 579' 

342,585' 

0 

•0 

0 

429, 571 

0 

0 


7,  725, 175 


$425,940 

476,665 

100,194 

29,050 

0 

6,075 

11,460 

11,530 

0 

0 

6,000 

266, 113 

6, 133,  698 

472,505 

2,600 

0 

0 

520,437 

0 

0 


8, 462, 167 


1883. 


1884. 


1885. 


$598, 473 

584, 578 

147, 166 

28,200 

0 

i 

7, 719 

16, 560 

14,  425 

0 

0 

21, 478 

225, 660 

5, 410, 387 

459, 126 

0 

44,345 

0 

563,490 

0 

0 


8, 121, 607 


$609,185 

$755,  &45 

409,930 

512, 162 

169, 192 

144, 198 

25,639 

27,798 

0 

0 

5,736 

12,902 

14,580 

13,  255 

8,760 

8,499 

0 

0 

900 

2,063 

91, 410 

89,700 

156,294 

109,  723 

4, 783,  230 

4, 981, 656 

428,  870 

398, 459 

0 

0 

111,  300 

85,993 

1,900 

1,477 

425, 952 

485,5?<8 

0 

0 

0 

0 

7,  629, 118 

7, 242, 878 

State  or  Territory. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory 
Kansas 


1886. 


'1887. 


1888. 


$993, 302 
569, 120 
179, 031 
21, 487 
17, 953 
22,229 
19,204 


1889. 


1890. 


1891. 


$775, 090  $1, 189, 679  $2, 372, 417  $2, 589, 447  $2, 986,  242 


682, 778 
174, 410 
19, 594 
51, 141 
33, 435 
28,575 


716,  3a5 
177, 907 
21, 038 
31,993 
21,755 
29,073 


643, 479 
149, 059 
29,764 
25,922 
17,  957 
26, 593 


959,  246. 

896,984 

150,995 

231,  878 

11,  250 

11,700 

19,  706 

7,  59G 

21,  blT 

30,  483 

29, 116 

33, 296 

COKE. 
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Total  value  at  the  ovene  of  the  coke  made  in  the  United  Siaiee  in  the  yeare  from  1880  to 

1896 1  incluBive,  hy  Statee  and  Territoriee— Continued, 


SUte  or  Territory. 


1886. 


Kentucky 

Missoari 

Montana 

New  Mexico. .. 

Ohio 

Pennsylvania. . 

Tennessee 

Utah 

Virginia 

Washington . . . 
"West  Virginia. 

Wiscorisin 

Wyoming 


Total 


1887. 


1888. 


$10,  082 
0 

I 

0 

51, 180! 

94,042 

7, 664, 023 10, 

687,865 

0 

305,880 

4,125 

513,  a43 

0 

0 


11, 153, 366 


$31,  730 

10, 395 

72,000 

82,260 

245,981 

746, 352 

870,900 

0 

417,368 

102, 375 

976,782 

0 

0 


$47, 

9, 
96, 

51, 

166, 

8,230, 

490, 

260, 

905, 
1, 


244 
100 
000 
240 
330 
759 
491 

0 
000 

0 
549 
500 

0 


15, 321, 116 12, 445, 963 


1889. 


1880. 


$29,769 

5,800 

122,023 

18, 408! 

188,222| 

10, 743, 492 16, 

731, 496 

3,042 

325,861 

30,728 

1, 074, 177   1, 

92, 092j 

0 


$22, 191 

9,240 

125, 655! 

10,025 
218,090 
333,674 
684,116 

37,196 
278,724 

46,696 

524,  746 

143, 612 

0 


1891. 


16,630,30123,215,302 


12, 


$68,281 
10,000 

258, 523 
10,925 
76,901 

679, 826 

701, 803 
35,778 

265,107 
42,000 

845,043 

192,804 
8,046 


1; 


20, 393, 216 


State  or  Territory. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory. 

Kansas 

Kentucky , 

Missouri 

Montana , 

New  Mexico 

New  York , 

Ohio 

Pennsylvania  . . . 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia. . . 

Wisconsin , 

Wyoming , 


1892. 


1893. 


1894. 


1896. 


$3, 464, 623 

a  1, 234, 320 

163, 614 

7,133 

6,472 

12, 402 

19,906 

72,563 

10,949 

311, 013 

0 


112,907 

15, 015, 336 

724,106 


322,486 

50,446 

1, 821, 965 

185,900 

0 


$2, 648, 632 

a  1, 137, 488 

136,089 

4,400 

9,048 

25,072 

18,640 

97,350 

9,735 

239,560 

18, 476 

35,925 

43, 671 

9, 468, 036 

491, 523 


282,898 

34,207 

1, 716. 907 

95,851 

10,206 


Total 


23,536,141 


16, 523,  714 


$1, 871, 348 

a  903, 970 

116,286 

4,400 

13,102 

10, 693 

15,660 

51,566 

3,563 

165, 187 

28,213 


90,875 

6, 585, 489 

480,124 


295,747 

18, 249 

1, 639, 687 

19,465 

15, 232 


12, 328, 856 


$3, 033, 521 

a  940, 987 

70,580 

4,500 

9,333 

17.657 

11,289 

37,249 

2,442 

189,856 

29,491 


69,655 

11, 908, 162 

754,926 


1896. 


322,564 

64,632 

1, 724, 239 

26, 103 

17,133 


19, 234, 319 


$3,064,960 

a  1,046, 306 

68,486 

5,200 

8.647 

73, 574 

8,676 

42,062 

4,131 

425,483 

48,453 

(ft) 
208.789 

ol3, 182, 859 
624,011 
W 

404, 573 

104,894 

2, 259, 999 

21,000 

58,626 


21, 660, 729 


a  Includes  value  of  Utah  ooke. 
b  Included  with  Pennsylvania. 


e  Includes  value  of  New  York  coke, 
d  Included  with  Colorado. 
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While  this  table  gives  the  totals  of  the  valae  as  retarued  in  the 
schedules,  the  figures  do  not  always  represent  the  same  thing.  A  state- 
ment as  to  the  actual  selling  price  of  the  coke  was  asked  for,  and  in 
most  cases,  including  possibly  80  per  cent  of  all  the  coke  produced,  the 
figures  are  the  actual  selling  price.  In  some  cases,  however,  the  value 
is  an  estimate.  Considerable  of  the  coke  made  in  the  United  States  is 
produced  by  proprietors  of  blast  furnaces  for  consumption  in  their  own 
furnaces,  none  being  sold.  The  value,  therefore,  given  for  this  coke 
would  be  an  estimate,  based  in  some  instances,  where  there  are  coke 
works  in  the  neighborhood  selling  coke  for  the  general  market,  upon 
the  price  obtained  for  this  coke;  in  other  cases  the  cost  is  estimated  at 
the  cost  of  the  coke  at  the  furnace,  plus  a  small  percentage  for  profit 
on  the  coking  operation,  while  in  still  other  cases  the  value  given  is  only 
the  actual  cost  of  the  coke  at  the  ovens. 

In  the  following  table  is  given  the  average  value  per  short  ton  of 
the  coke  made  in  the  United  States  for  each  year  from  1880  to  1896, 
inclusive,  by  States  and  Territories: 

Average  value  per  short  ton  at  the  ovens  of  the  coke  made  in  the  United  States  in  the  years 

from  18S0  to  1896 j  inclusive,  by  States  and  Territories. 


State  or  Territory. 

1880. 

$3.01 

1881. 

1882. 

1883. 

$2.75 

1884. 

1885. 

1886. 

1887. 

1888. 

Alabama 

$3.00 

$2. 79 

$2.50 

$2.50 

$2.65 

$2.39 

$2.34 

Colorado 

5.68 

5.29 

4.67 

4.36 

3.45 

3.88 

3.99 

4.00 

4.00 

Georgia 

2.15 

2.15 

2.15 

2.20 

2.13 

2.04 

2.17 

2.20 

2.12 

Illinois 

3.30 

3.10 

2.55 

2.10 

1.96 

2.68 

2.65 
2.93 
3.50 

2.13 
2.81 
3.33 

2.84 
2.68 
2.90 

Indiana 

.  Indian  Territory . . . 

3.00 

3.00 

3.00 

3.00 

3.00 

3.60 

Kansas 

1.95 

1.80 

1.70 

1  96 

2.02 

1.65 

1.54 

1.91 

1.96 

Kentucky 

2.88 

2.89 

2.83 

2.87 

3.94 

3.14 

2.23 

2.18 

2.04 

Missouri 

3.50 

10.00 

6.00 

2.65 

3.50 
8.00 
6.00 
2.48 

Montana 

12.00 
5.00 
2.49 

11.72 

5.00 
2.78 

5.00 
2.69 

New  Mexico 

6.00 
2.57 

5.50 
2.57 

Ohio 

2.54 

2.49 

Pennsylvania 

1.86 

1.70 

1.55 

1.22 

1.25 

1.25 

1.42 

1.84 

1.26 

Tennessee 

2.42 

2.33 

2.52 

2.25 

1.95 

1.31 

1.87 

2.19 

1.27 

Utah 

10.00 

10.00 

( 

Virsrinia 

1.75 

1.75 
4.75 

1.75 
4.75 

2.50 
5.00 

2. 50 
7.00 

1.74 
0 

Washinsrton 

West  Virginia 

2.30 

2.30 

2.26 

2.19 

1.19 

1.86 

1.94 

2.22 

1.70 

Wisconsin . .  .^. 

3.00 

Average 

1.99 

1.88 

1.77 

1.49 

1. 49     1. 49 

1.63 

2.01 

1.46 

COKE. 
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Average  value  per  short  ton  at  the  ovene  of  the  coke  made  in  the  United  States  in  the  years 
from  1880  to  1896,  inclusivef  hy  States  and  Territories — Continued. 


State  or  Territory,      i    1889. 


Alabama $2.30 

Colorado 3.43 

Georgia 1 .  57 

Illinois 2.57 

Indiana '  3.12 

Indian  Territory...    2.70 

Kansas 1.91 

Kentucky |  2.28 

Missouri '  1. 10 

Montana 8.69 

New  Mexico 5. 32 

New  York 


Ohio 

PennsylTania 

Tennessee 

Utah 

Virginia 

Washington 
West  Virginia 

Wisconsin 

Wyoming 

Average 


1890.   !    1891. 


$2.41 
3.90 
1.48 
2.25 
3.28 
3.25 
2.37 
1.80 
1.51 
8.71 
4.89 


$2.33 
3.24 
2.25 
2.25 
2.00 
3.22 
2.35 
2.02 
1.46 
8.91 
4.75 


1892. 


$2.31 
3.31 
2.00 
2.25 
2.02 
3.47 
2.18 
2.01 
1.50 
9.00 
0 


2.18 
1.80 
2.05 

0 
2.18 
7.03 
1.76 
5.50 

0 


$2.27 
a3.l3 
1.50 
2.00 
1.58 
3.51 
2.18 
2.00 
1.65 
8.00 
3.18 
2.80 
1.95 
1.52 
1.85 


2.26 
5.08 
1.62 
6.41 
3.50 


$2. 025 

$2.10 

fl2.85 

a  2. 76 

1.25 

1.17 

2.00 

2.00 

2.00 

1.94 

3.50 

3.41 

1.855 

2.14 

1.73 

1.46 

1.58 

1.20 

9.50 

7.49 

4.32 

2.01 

$2.07 
a  2. 88 
1.276 
2.00 
1.99 
3.50 
1.813 
1.55 
1.65 
7.08 
2.00 


1.64 

1.32 

3.48 

4.27 

1.373 

1.34 

4.58 

6.25 

e3.50 

3.50 

2. 02     1. 97 


1. 96  I  1.  74       1. 34 


1.44 


1.509 

4.04 

1.37 

3.94 

3.00 

1.837 


a  Average  value,  including  Utah. 

b  Average  value,  includiug  New  York. 


e  Value  estimated. 


From  this  table  it  appears  that  the  average  value  per  ton  of  coke  in 
the  United  States  iu  1896  was  practically  $1.84,  against  $1.44  in  1895, 
a  gain  of  40  cents  ]^ev  ton,  or  about  27  per  cent.  Pennsylvania  is 
responsible  for  most  of  this  advance.  The  average  price  for  coke  in 
Pennsylvania  in  1895  was  $1,266  per  ton,  an  advance  from  $1,086  in 
1894.  The  price  in  1896,  as  shown,  advanced  52.6  cents,  or  more  than 
40  per  cent.  This  advance  in  price  was  not  due  to  any  improved  trade 
conditions  but  to  the  determination  on  the  part  of  some  of  the  larger 
Connellsville  coking  interests  to  maintain  prices  at  a  profitable  figure. 
The  increased  prices  were  obtained,  but  at  a  sacrifice  in  tonnage  of  more 
than  30  per  cent.  By  this  advance  in  price  of  Connellsville  coke,  com- 
petitive regions  secured  a  foothold  in  markets  heretofore  almost  exclu- 
sively supplied  by  Connellsville  coke.  The  other  coke  regions  of  Penn- 
sylvania and  the  New  River  region  of  West  Virginia  reaped  the  benefit, 
as  is  shown  by  increased  production  from  those  districts.  The  advance 
in  price  of  coke  was  felt  in  all  the  Appalachian  States  except  Ala- 
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bama  and  Tennessee,  the  two  southernmost  coke  producers.  Ohio 
shows  an  increase  from  $2.40  to  $2.58;  Virginia  from  $1.32  to  $1,509; 
West  Virginia  from  $1.34  to  $1.37;  Kentucky  from  $1.46  to  $1.55, 
and  Georgia  from  $1.17  to  $1,276.  The  average  price  in  Alabama 
declined  irom  $2.10  to  $2.07;  in  Tennessee  from  $1.90  to  $1.84. 

In  the  Eocky  Mountain  fields  it  is  seen  that  the  price  in  Colorado 
increased  from  $2.76  to  $2.88,  while  it  decreased  in  all  the  other  States; 
Montana  from  $7.49  to  $7.08;  New  Mexico  from  $2.01  to  $2,  and 
Wyoming  from  $3.50  to  $3.  In  the  intermediate  States  the  value  per 
ton  increased  in  three  cases  and  decreased  in  two.  The  increases  were 
in  Indiana,  Indian  Territory,  and  Missouri;  the  decreases  in  Kansas 
and  Wisconsin.  Coke  is  made  in  only  one  of  the  Pacific  Coast  States — 
Washington.  Here  the  average  price  per  ton  declined  from  $4.27  to 
$4.04. 

COAL  CONSUMED   IN   THE   MANUFACTURE  OF  COKE.. 

In  the  following  table  is  given  the  total  number  of  tons  of  coal  used 
in  the  manufacture  of  coke  in  the  United  States  for  the  years  1880  to 
1896: 


Amount  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  from  1880  to  1896, 

incluiivey  by  States  and  Territories. 

[Short  tons.] 


State  OS  Territory. 

1880. 

1881. 

1882. 

261, 839 

180,549 

77,670 

25,270 

3,266 

9,200 

6,006 

1883. 

1884. 

1885. 

Alabama 

Colorado 

GeoT&ria 

106,283 

51,891 

63,402 

31,240 

2,494 

4,800 

7,206 

184,881 

97,508 

68,960 

35,240 

2,852 

8,800 

7,406 

359,699 

224,089 

111,  687 

31, 370 

4,150 

13,400 

8,437 

413, 184 
181,968 
132. 113 

507,  934 
208,069 
117  7«1 

Illinois 

30, 168        21, 487 

3, 084          5, 781 

11.500        i-f^  nnn 

Indian  Territory 
Kansas 

Kentucky 

Montana 

3,451 
165 

5,075 

New  Mexico 

1,500 

181, 577 

6, 149, 179 

313, 537 

500 

6.941 

QQ  QiH)          .<t1   $»Q 

Ohio 

172, 453 

4, 347, 558 

217,656 

2,000 

201, 145 

5, 393, 503 

241, 644 

152, 502       10«  IfU 

68,796 

6, 178, 500 

412, 538 

Pennsylvania  ... 

Tennessee 

Utah 

Virginia 

6,  823, 275 
330,961 

6, 204, 604 
348,295 

39,000 

99,000 

81,899 
544 

Washinfirtou 

700 

West  Virginia. .. 
Total 

230,758 

304, 823 

366,653 

411,159 

385,588 

415, 533 

5,237,741 

6, 546,  762 

7, 577, 646 

8, 516, 670 

7, 951, 974 

8, 071, 126 

COKE. 
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Amount  ofooal  used  in  the  mannfaoture  of  coke  in  the  United  States  from  1880  to  1896, 

inclusivCf  by  States  and  Territories — Continued. 

[Short  tons.] 


State  or  Territory. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory . 

Kansas 

Kentacky 

Missouri 

Montaua 

New  Mexico 

Ohio 

Pennsylvania  . . . 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 

Total 


1886. 


1887. 


635,120 

228,060 

136, 133 

17,806 

13,030 

10, 242 

23,062 

9,055 


18,194 

59,332 

8, 290, 849 

621,669 


200,018 

1,400 

425,002 


650,047 

267,487 

158, 482 

16,596 

35,600 

20,121 

27,604 

29,129 

6,400 

10,800 

22,549 

164,974 

8, 938, 438 

655,857 


235,841 

22,500 

698,327 


1888. 


1889. 


1890. 


1891. 


858, 
274, 
140, 
13, 
26, 
13, 
24, 
42, 

5, 
20, 

U, 

124, 

9, 673, 

630, 


608   1, 
212 

ooo! 

020 
547 
126 
934 
642 
000 
000 
628 
201 
097 


099 


230,529 


11, 


863, 
1, 


707 
000 


1, 


746,277  1, 

299,731 

157, 878 

19,250 

16, 428, 

13,277 

21,600 

25,192 

8,486. 

30, 576 

7, 162' 

132, 828* 

681,29213, 

626,016 

2,217 

238, 793 

6,983 

001, 372 

26,616 


10, 688, 972 11, 859, 762,12, 945, 350 15, 960, 973 


809,964  2, 

407, 023i 

170, 388 

9,000 

11, 753 

13,278 

21,809 

24,372 

9,491 

32,148 

3,980 

126, 921 

046, 143 10, 

600,387 

24,068 

251,683 

9,120 

396,266  1, 

38,426 


144,277 

452,  749 

164, 875 

10,000 

8,688 

20,551 

27,181 

64,390 

10, 377 

61,667 

4,000 

69,320 

588,544 

623, 177 

25,281 

285,113 

10,000 

716, 976 

62,904 

4,470 


18, 005, 209 16, 344, 640 


State  or  Territory. 


Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory . 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

New  York 

Ohio 


1892. 


2,585,966 

a599,200 

158, 978 

4,800 

6,456 

7,138 

15, 437 

70,783 

11,088 

64,412 

0 


95,236 


1893. 


2, 015, 398 

a628, 935 

171, 645 

3,300 

.11,549 

16, 118 

13,645 

97,212 

8,875 

61, 770 

14,  698 

15,150 

42,963 


1894. 


1, 674, 245 

a  642, 429 

166, 623 

3,800 

13, 489 

7.274 

13,288 

66,418 

3,442 

33, 313 

13,042 

55,324 


1895. 


2, 469, 465 

a580,584 

118, 900 

3,600 

9,898 

11,825 

8,424 

63,419 

3,120 

55, 770 

22,385* 

22,207 

51, 921 


189«. 


2, 573, 713 

a639,238 

109,655 

3,900 

8,956 

53,028 

8,940 

55,719 

4,471 

113, 165 

39,286 

w 

128, 923 


a  Includes  coal  consumed  in  Utah. 
b  Included^  with  Pennsylvania. 
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Amount  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  from  1880  to  1896, 

inclusive,  by  States  and  Territories — Continued. 


State  or  Territory. 

1692. 

1893. 

1894. 

1895. 

1896. 

Pennsylvania  . . . 

Tennessee 

Texas 

12, 591, 345 
600, 126 

9, 386, 702 
449, 511 

9, 059, 118 
516, 802 

14, 211, 567 

684,655 

530 

all,  124, 610 

600,379 

0 

(6) 
454,964 

38,685 

2, 687, 104 

8,648 

41,038 

Utah 

Virginia 

Washington 

West  Virgin ia... 

Wisconsin 

Wyoming 

Total 

226, 517 

12, 372 

1, 709, 183 

54, 300 

0 

194,059 

11, 374 

1, 745, 757 

24,085 

5,400 

280,524 

8,563 

1, 976, 128 

6,343 

8,685 

410, 737 

22,973 

2, 087, 816 

8,287 

10, 240 

18, 813, 337 

14, 917, 146 

14, 348,  750 

20, 848, 323 

18, 694, 422 

a  Inclndes  coal  consumed  in  New  York. 
b  Included  with  Colorado. 

In  regard  to  this  table,  it  is  to  be  noted  that  in  many  cases  the  state- 
ment as  to  the  amount  of  coal  used  in  the  production  of  coke  is  an  esti- 
mate. At  but  few  works  is  the  coal  weighed  before  being  charged  into 
the  ovens.  A  great  deal  of  the  coke  made  in  the  United  States  is  from 
run  of  mine — that  is,  all  of  the  product  of  mining,  lump,  nut,  and  slack, 
as  it  comes  to  the  mouth  of  the  pit  in  the  mine  car,  is  charged  into  the 
ovens — and  if  no  coal  is  sold  as  coal  it  is  comparatively  easy  to  ascer- 
tain from  the  amounts  paid  for  mining  what  is  the  amount  of  coal 
charged  mto  the  ovens.  But  even  in  such  cases  considerable  difficulty 
arises  from  the  fact  that  mining  is  paid  for  by  the  measured  bushel  or 
ton  of  so  many  cubic  feet,  while  our  statistics  are  by  weight,  and  the 
measured  bushel  or  ton  is  often  not  the  equivalent  of  the  weighed 
bushel  or  ton.  It  is  also  true  that  in  certain  districts  where  the  men 
are  paid  by  the  car  the  car  contains  even  of  measured  tons  more  than 
the  men  are  paid  for.  Under  such  circumstances  it  is  not  to  the  inter- 
est of  the  operator  to  weigh  the  coal  as  it  is  charged  into  the  oven. 

Further,  in  many  districts  coke  making  is  simply  for  the  purpose  of 
utilizing  the  slack  coal  produced  in  mining  or  that  which  falls  through 
the  screen  at  the  tipple  when  lump  is  sold.  In  such  cases  the  slack  is 
rarely,  if  ever,  weighed  as  it  is  charged  into  the  ovens,  so  that  any 
statement  as  to  the  amount  of  coal  used  at  such  works  will  be  an  esti- 
mate. At  some  works  the  coal  is  often  weighed  for  a  brief  period,  and, 
the  coke  being  weighed  as  it  is  sold,  a  percentage  of  yield  is  ascertained 
which  is  used  in  statements  as  to  the  amount  of  coal  used  and  the  yield 
of  this  coal  in  coke. 

Great  care  has  been  exercised,  in  view  of  these  facts,  to  reach  a  sat- 
isfactory estimate  as  to  the  amount  of  coal  used  in  the  production  of 
coke,  as  given  in  the  table  immediately  preceding,  and  the  percentage 
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yield  of  coal  in  coko  as  shown  in  the  table  next  subsequent.  Analyses 
of  coals  from  most  of  the  distri(*.ts  in  the  United  States  have  been 
secured.  These  analyses,  checked  by  information  otherwise  secured 
as  to  the  methods  of  coking  in  each  district,  have  made  it  possible  to 
reach  a  conclusion  as  to  whether  the  returns  made  were  approximately 
correct  or  not.  Where  it  has  been  judged  that  they  were  incorrect, 
correspondence  has  usually  led  to  revision.  It  is  sometimes  the  cus- 
tom of  coke  mp.nufacturers  who  do  not  weigh  the  coal  charged  into  the 
ovens  to  estimate  that  the  yield  of  coke  is  equal  to  the  percentage  of 
the  fixed  carbon  and  ash  in  the  coal.  A  report  from  a  certain  coke 
works  showed  a  yield  of  77  per  cent.  This  was  equal  to  the  average 
amount  of  fixed  carbon  and  ash  in  the  coal.  Further  inquiry  developed 
the  fact  that  at  other  mines  in  this  district,  using  the  same  character  of 
coal,  the  yield  as  reported  varied  from  50  to  66  per  cent.  Upon  the 
attention  of  the  party  making  the  return  being  called  to  these  facts,  the 
yield  was  reduced  from  77  to  63  per  cent.  As  coke  is  sold  by  weight, 
it  has  always  been  assumed  that  the  report  of  production  of  coke  was 
accurate,  and  where  the  coal  was  not  weighed,  the  yield  of  coal  in 
coke  being  ascertained,  a  calculation  could  be  made  which  would  show 
approximately  the  amount  of  coal  used. 

But  even  under  these  conditions  it  is  believed  that  more  coal  was 
actually  used  in  the  production  of  coke  in  each  of  the  years  covered  by 
the  above  table  than  is  shown. 

The  amount  of  coal  necessary  to  produce  a  ton  of  coke,  assuming 
that  the  above  tables  are  approximately  correct,  was  as  follows: 

Coal  required  to  produce  a  ton  of  coke  in  tons  or  pounds. 


Tear. 

Tons. 

Pounds. 

Tear. 

Tons. 

Ponnds. 

• 

1880 

1.57 
1.59 
1.58 
1.56 
1.63 
1.58 
1.56 
1.56 
1.51 

3,140 
3,180 
3,160 
3,120  i 
3,260 
3,160  1 
3,120  1 
3,120 
3,020 

1889 

1.55 
1.56 
1.58 
1.57 
1.57 
1  56 
1.56 
1.58i 

3,100 
3,120 
3,160 
.%  140 
3,140 
3,120 
3,120 
3,170 

1881 

1890 

1882 

1891 

1883 

1892 

1884 

1893 

1885 

1894 

1886 

1895 

1887 

1896 

1888 

In  the  following  table  is  shown  the  percentage  yield  of  coal  in  the 
manufacture  of  coke  for  the  years  1880  to  1896.  By  the  "  yield  "  is  of 
course  meant  the  percentage  of  the  constituents  of  the  coal  that  remain 
as  coke  after  the  process  of  coking. 

While  these  tables  show  an  average  of  something  like  64  per  cent 
for  most  of  the  years,  it  is  believed  that  even  this  is  a  little  too  high. 
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Probably  the  actual  yield  of  coal  in  coke  throughout  the  XJDited  States, 
if  the  actual  weight  of  coal  charged  into  the  ovens  and  the  actual 
weight  of  the  coke  drawn  had  been  taken,  would  not  have  exceeded  60 
or  61  per  cent. 

Percentage  yield  of  coal  in  the  manufacture  of  coke  in  the  United  States  in  the  yeare  1880 

to  1896,  inclueivCf  hy  States  and  Territories, 


State  or  Territory. 

Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory. 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylvania  ... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia  . . . 

Wisconsin 

Wyoming 

Total  average 


SUte  or  Territory. 

Alabama 

Colorado 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Kansas 

Kentucky 

Missouri 


1889. 


59 

59 

63 

60 

60 

60 

60 

55 

51 

51 

50 

50 

64 

56 

52 

1^^ 

62 

.  65 

1890. 


1880. 

1881. 

1882. 

57 

59 

^ 

49 

50 

57 

60 

60 

60 

41 

42 

45 

0 

0 

0 

62 

62 

62 

64 

64.4 

65 

60 

60 

59 

0 

0 

0 

0 

0 

0 

0 

0 

66.7 

58 

59 

57 

65 

64 

64 

60 

60 

60 

0 

0 

0 

50 

0 

50 

0 

0 

0 

0 

0 

0 

60 

61 

63 

0 

0 

0 

0 

0 

0 

63 

63 

63 

1883. 


1884. 


60 
60 
60 
43 

0 
62 

62.9 
60 

0 

0 

57.3 
58 
65 
62 

0 

0 
64.5 

0 
63 

0 

0 


64 


60 
64 
60 
43 

0 
62 

62.3 
64 

0 
46 
57.5 
58 
62 
63 

0 

0 

64.3 
57.5 
62 

0 

0 


1885. 


61 


59 
63 
60 
48 

0 
62 
53.7 
53 

0 

58.5 
56.3 
57 
64.6 
53 

0 

0 
60 
57 
63 

0 

0 


1886. 


63 


59 

62.6 

60 

46 

47 

62 

54.2 

50 

0 

0 
56 
59 
65.2 
59 
50 

0 
61.1 
58.9 
62 

0 

0 


1887. 


64 


59 

64 

50 

55.5 

50 

50 

54 

50 

55 

66.7 

61 

56 

65.3 

61 

0 

0 

70.8 
65 
63.3 

0 

0 


1888. 


60 

65.6 

60 

56.9 

45 

57 

59 

54 

52 

60 

58 

54 

68 

61 

0 

0 
64.7 

0 

61.6 
50 

0 


64.2 


66 


1801. 

1892. 

1893. 

1894. 

1895. 

60 

58 

58 

58.7 

58.7 

61 

63.9 

057.7 

a  58. 5 

a  58. 6 

62.5 

51.5 

52.8 

55.9 

50.6 

52 

66 

66.7 

57.9 

62.5 

44 

49.7 

49.6 

48.6 

48.5 

46 

50 

47 

42 

43.8 

52 

59.2 

62.8 

63.5 

62.8 

52 

51 

50 

44.8 

40.1 

66 

65.8 

66.5 

65.4 

65 

1896. 


57.5 
a56.9 
49 
66.7 
49 
40 
53.5 
48.6 
55.9 


a  Arerage,  including  Utah. 
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Percentage  jfield  of  coal  in  the  manufacture  of  coke  in  the  United  States  in  the  yeare  1880 

to  1896,  inctueivef  by  States  and  Territoriea — Continued. 


State  or  Territory. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

Montana 

46 

48 

45 
51.5 

47 
57.5 

53.6 
0 

48.5 
39.5 

52.2 
50 

45.4 
65.5 

53 
61.7 

1 

New  Mexico 

New  York 

84.8 

52 

66 

59 
66.9 

83.4 

56 

66.2 

62.7 
a66.1 

Ohio 

56 
66 

59 
65 

56 
66 

54.4 
66.1 

Pennsylvania 

Tennessee 

57 

58 

58 

59 

59 

56.6 

57.9 

56.5 

Texas 

0 
34 
61 

0 
35 
66 

0 
31 
58.8 

0 

0 

0 

54 

0 

Utah 

Virginia  

65.3 

64.5 

64.2 

59.6 

58.9 

Washington 

55 

64 

60 

58 

59 

61.2 

65.9 

67 

West  Virginia 

61 

59 

58.8 

60.5 

60.8 

60.4 

61.6 

61.4 

Wisconsin 

62.5 

65 

65 

62.2 

62 

67 

60 

62 

Wyoming 

Total  average. 

0 

0 

60 

0 

54 

50 

47.8 

47.6 

64 

64 

63 

64 

63.5 

64 

64 

63 

a  Average,  indading  New  York. 

The  following  tables  contain  an  exhibit  of  the  amount  and  valae  of 
coal  used  in  the  manufacture  of  coke  in  the  United  States  during  the 
past  three  years.  These  tables  also  show  the  average  value  per  ton  of 
coal  used  and  the  amount  and  value  of  coal  necessary  to  make  a  ton  of 
coke.  The  average  price  per  ton  of  coal  used  in  1894  was  65.8  cents; 
in  1895,  66  cents;  and  in  1896,  65.9  cents,  the  variation  in  the  three 
years  being  only  .2  of  a  cent  per  ton.  It  can  be  seen  from  this  that  the 
advanced  price  for  coke  in  1896  was  not  due  to  any  advance  in  the  cost 
of  the  coal.  Pennsylvania,  in  which  the  advance  of  the  price  in  coke 
was  most  pronounced,  paid  61.6  cents  per  ton  for  her  coal  in  1895,  and 
62.5  cents  per  ton  in  1896,  an  advance  of  .9  cent.  The  causes  leading 
to  the  advance  in  price  have  been  already  discussed.  The  value  of  coal 
per  ton  of  coke  made  was  93  cents  in  1895  and  94.4  cents  in  1896,  not  by 
any  means  sufficient  to  account  for  an  advance  from  $1,266  in  the  price  of 
coke  for  1895  to  $1,792  in  1896.  Making  a  further  comparison,  it  will  be 
seen  that  the  difference  between  the  value  of  coal  per  ton  of  coke  and 
the  value  of  the  coke  per  ton  in  the  United  States  during  1895  was  41 
cents.  In  1896  the  value  of  coal  used  in  a  ton  of  coke  was  $1.04,  and 
the  value  per  ton  of  coke  was  $1,837,  a  difference  of  79.7  cents.  In 
Pennsylvania  the  difference  was  84.8  cents,  nearly  90  per  cent  over 
the  value  of  the  coal.  In  Alabama  the  value  of  coal  was  $1,385,  while 
the  selling  price  of  coke  was  $2.07,  a  difference  of  68.5  cents  against  a 
difference  of  61  cents  in  1895.  In  Colorado  the  relative  figures  in  1896 
were  $1.65  for  coal  and  $2.88  for  coke;  in  1895  the  figures  were  $1.66  for 
coal  and  $2.76  for  coke.    West  Virginia,  in  1896,  placed  84.6  cents  as  the 
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value  of  coal  and  $1.37  for  coke ;  in  1895, 87  cents  for  coal  and  $1.34  for 
coke.  In  Tennessee  the  value  of  coal  in  1896  was  $1.29,  of  coke  $1.84; 
in  1896,  $1.31  and  $1.90,  respectively. 

Am(mnt  and  value  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  in  1896,  and 

amount  and  value  of  same  per  ton  of  coke» 


State  or  Territory. 


Alabama 

Colorado  (a) 

Georgia 

Illinois 

Indiana 

Indian  Territory , 

Kansas 

Kentaoky 

Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylvania  (&) 

Tennessee 

Virginia 

Washington 

West  Virginia . . . 

Wisconsin 

Wyoming 


Coalased. 


Short  tons. 

2, 573, 713 

639,238 

109,655 

3,900 

8,956 

53,028 

8,940 

55,719 

4,471 

113, 165 

39,286 

128,  923 

11, 124, 610 

600,379 

454,964 

38,685 

2, 687, 104 

8,648 

41,038 


Total  and  averages . .    18, 694, 422 


Total  value 
of  coal. 


$2, 049,  732 

601, 362 

54,827 

975 

4,360 

43, 257 

4,170 

14, 521 

2,520 

194,  747 

25, 918 

130,  755 

6, 957, 038 

438, 212 

282, 926 

69, 420 

1, 394, 827 

17,207 

28,727 


12, 315, 501 


Value  of 

coal  per 

ton. 


$0,796 
.94 
.50 
.25 
.49 
.816 
.466 
.26 
.56 

1.72 
.66 

1.01 
.625 
.73 
.62 

1.79 
.519 

2.00 
.70 


.659 


Amoant  of     Value  of 
coal  per  ton  coal  to  a  ton 
of  coke.         of  coke 


Short  tons. 
1.74 
1.76 
2.04 
1.50 
2.06 
2.52 
1.87 
2.06 
1.79 
1.88 
1.62 
1.59 
1.51 
1.77 
1.70 
1.49 
1.63 
1.62 
2.10 


1.585 


$1,385 
1.65 
1.02 

.375 
1.01 
2.056 

.87 

.536 
1.00 
3.23 
1.069 
1.606 

.944 
1.29 
1.05 
2.67 

.846 
3.24 
1.47 


1.04 


a  Figures  given  for  Colorado  include  the  statiatica  of  Utah. 

b  Figures  given  for  Pennsylvania  include  the  statiatica  of  New  York. 


COKE. 


687 


Amount  and  value  of  ooal  U9ed  in  the  manufa^iture  of  coke  in  the  United  States  in  1896,  and 

amount  and  value  of  same  per  ton  of  coke. 


State  or  Territory. 


Alabama 

Colorado  (a) 

Georgia 

Illinois 

Indiana 

Indian  Territory 

Kansas 

Kentacky 

Missonri 

Montana 

New  Mexico 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  Virginia 

« 
Wisconsin 

Wyoming 

Total  and  averages 


Coal  used. 


Short  tons. 

2, 459, 465 

580,584 

118,900 

3,600 

9,898 

11,825 

8,424 

63,419 

3,120 

55,770 

22,385 

51,921 

14, 211, 567 

684,655 

410,  737 

22,973 

2, 087, 816 

8,287 

10, 240 


20, 825, 586 


Total  Talae 
of  coal. 


$2, 153, 233 

568,067 

77,285 

900 

4,749 

2,956 

3,555 

12,841 

1,248 

146, 967 

12,024 

50, 593 

8, 752, 418 

518, 401 

271,056 

43,532 

1, 126, 161 

19, 474 

7,680 


13, 773, 140 


Value  of 

coal  per 

ton. 


$0,875 
.978 
.65 
.25 
.48 
.25 
.42 
.20 
.40 

2.64 
.537 
.97 
.616 
.757 
.66 

1.89 
.539 

2.35 
.75 


.66 


Amount  of 

ooal  per  ton 

of  coke. 


Value  ot 

coal  to  a  ton 

of  ooke. 


Short  tons. 
1.70 
1.70 
1.97 
1.60 
2.06 
2.28 
1.59 
2.49 
1.54 
2.20 
1.53 
1.79 
1.51 
1.73 
1.68 
1.52 
1.62 
1.67 
2.09 


1.56 


$1.49 

1.66 

1.28 

.40 

.99 

.57 

.67 

.50 

.62 

6.81 

.82 

1.74 

.93 

1.31 

1.11 

2.87 

.87 

3.92 

1.57 


1.03 


a  Figures  given  for  Colorado  include  the  statistica  of  Utah. 
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Amount  and  valus  of  coal  U9ed  in  the  manuftieiure  of  coke  in  the  Untied  8taie$  in  1894 ^  and 

amount  and  value  of  eameper  ton  of  coke. 


Ht«t«  or  Territory. 


Alabama 

Colorado  (a) 

(ioori^ia ' 

JlHuoU 

liidlana 

J ndiaii  Territory 

KaiiNos 

Kontuoky 

MiHRouri 

Montana ; 

New  Mexico 

Ohio 

Pennsylvania 

1'etineftso<^ 

Virginia 

Wasliintf  ton 

We«t  Virginia 

WiHoonHiD 

Wyoming 

Total  and  averages 


COAloMd. 


Short  tons. 

1, 574, 245 

542,429 

166,523 

3,800 

13,489 

7,274 

13, 288 

66,418 

3,442 

33, 313 

13,042 

55, 324 

9, 069, 118 

516, 802 

280, 524 

8,563 

1, 976, 128 

6,343 

8,685 


14, 348, 750 


ToUl  ralne 
of  coaI. 


$1, 443, 043 

539,065 

121, 882 

950 

6,265 

1,819 

6,275 

14,304 

1,556 

99,940 

18, 259 

52,689 

5, 317,  m 

377,229 

309,730 

16, 391 

1, 102, 106 

17,443 

5,211 


Valae  of 

ooal  per 

ton. 


$0,917 
.994 
.73 
.25 
.465 
.25 
.47 
.215 
.45 
3.00 
1.40 
.96 
.589 
.73 
1.10 
1.914 
^    .558 
2.75 
b  .60 


9, 451, 851 


.658 


Amomit  of  i    Value  of 
coal  per  ton  ooal  to  a  ton 
of  coke.         of  coke. 


Short  ton*. 
1.70 
1.71 
1.79 
1.73 
2.06 
2.38 
1.57 
2.23 
1.53 
1.92 
2.00 
1.70 
1.49 
1.77 
1.56 
1.63 
1.66 
1.50 
2.00 


1.56 


$1.56 

1.70 

1.31 

.43 

.96 

.60 

.74 

.48 

.69 

5.75 

2.80 

1.62 

.88 

1.29 

1.72 

3.12 

.93 

4.13 

1.20 


1.03 


a  Plgurea  given  for  Colorado  inolade  the  atatistioa  of  Utah. 
b  Value  estimated. 
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CONDITION  IN  WHICH  COAL  IS.  CHARGED  INTO  OVENS. 

In  the  following  table  wHl  be  found  a  statement  of  the  condition  of 
coal  when  charged  into  ovens — that  is,  whether  it  is  run  of  mine,  slack, 
washed,  or  unwashed.  The  tables  for  1896, 1895,  and  1894  are  given. 
The  headings  explain  themselves.  It  is  only  necessary  to  state  that  run 
of  mine,  washed,  includes  that  run-ofiniue  coal  which  is  crushed  before 
being  washed. 

Character  of  coal  used  in  the  manufacture  of  coke  in  1896. 


SUt«  or  Territory. 

Bun  of  mine. 

Slack. 

Total. 

UDvashed. 

WMhed. 

Uowaahed. 

Waahed. 

Alabama 

Short  torn. 

1, 292, 191 

143,604 

0 

0 

0 

0 

0 

16,271 

0 

0 

0 

88,616 

9,289,089 

0 

70,756 

0 

407,878 

0 

0 

Short  ton*. 

70,125 
0 
^  109,655 
0 
0 
0 
0 
0 
0 

50,000 

0 

0 

273,082 

206,319 

0 

20,967 

33,096 
0 
0 

Short  tons. 

51,  674 

378, 776 

0 

0 

0 

0 

8,940 

0 

4,471 

0 

39,286 

24,325 

1, 463, 047 

219, 231 

370,624 

0 

2, 079, 237 

5,183 

41,038 

Short  tons. 

1, 159,  723 

116,858 

0 

3,900 

8,956 

Short  tons. 

2, 573, 713 

639,238 

109,655 

3,900 

8  (^fS 

Colorado  (a) 

Georgia 

Illinois 

Indiana 

Indian  Territory. . . 
Kansas 

53, 028            53, 028 
0               8  940 

Kentucky 

39,448 

0 

63,165 

0 

15,982 

99,392 

174,829 

13,584 

17, 718 

167, 393 

3,466 

0 

55,719 

4,471 

113, 165 

39,286 

128,923 

11, 124, 610 

600,379 

454,964 

38,685 

2, 687, 104 

8,648 

41,038 

Missonri 

Montana 

New  Mexico 

Ohio 

Pennsylvania  (6) . . . 
Tennessee 

Virginia 

Washington 

West  Virginia 

Wisconsin 

WyominGT 

Total 

11, 307, 905 

763,244 

4, 685, 832 

1, 937, 441 

18, 694, 422 

1 

alndudee  Utah's  consamption  of  ooal. 
b Indudea  ooal  ooked  in  New  York. 


18  GEOL,   PT  5 44 
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Character  of  coal  used  in  the  manufaoiure  of  coke  in  1895  and  1894. 


State  or  Territory. 


Alabama 

Colorado  (a) 

Qeorgia 

Illinois 

Indiana 

Indian  Territory  . . 

Kansas 

Kentucky 

Missouri 

Montana 

m 

New  Mexico 

New  York 

Ohio 

Pennsylvania , 

Tennessee 

Texas  


Ran  of  mine. 


Unwashed. 


Virginia 

Washington . . . 
West  Virginia. 

Wisconsin 

Wyoming 


Total 


Short  torn, 

1, 208, 020 

119,868 

0 

0 

0 

0 

0 

0 

0 

0 

10,000 

0 

28,053 

13, 618, 376 

96,744 

0 

114,802 

0 

405,726 

8,287 

0 


15, 609, 875 


Washed. 


Short  tofu. 

0 

0 

118,900 

0 
0 

0 

0 

602 

0 

0 

0 

0 

0 

34,728 

59,284 

0 

0 

0 

24,054 

0 

0 


237,468 


1895. 


Slack. 


Unwaahed. 


Short  tons. 

32,068 

453,597 

0 

0 

0 

0 

8,424 

624 

3,120 

0 

12,385 

22,207 

10,868 

440,869 

285,906 

0 

295,935 

0 

1, 476, 003 

0 

10,240 


3, 052, 246 


Waahed. 

Short  tons. 

1, 219, 377 

7,119 

0 

3,600 

9,898 

11,825 

0 

62,293 

0 
55,770 

0 

0 

13,000 

117, 594 

242, 721 

530 

0 

22,973 

182,034 

0 

0 


1,948,734 


Total. 


Short  tont, 

2, 459, 465 

580,584 

118,900 

3,600 

9,898 

11,826 

8,424 

63,419 

3,120 

55,770 

22,385 

22,207 

51,921 

14, 211, 567 

684,655 

530 

410,  737 

22,973 

2, 087, 816 

8,287 

10,240 


20,848,323 


a  Including  Utah's  oonanmption. 
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Character  of  coal  used  in  the  manufacture  of  coke  in  1896  and  1894 — Cod  tinned. 


SUte  or  Territory. 

1884. 

Run  of  mine. 

Slack. 

Total. 

Unwaahed. 

Washed. 

Unwashed. 

Washed. 

Alabama 

Short  tonM. 

411,097 

126,642 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8, 671, 534 

166, 990 

103, 874 

0 

162,270 

6,343 

0 

Short  tona. 

7,429 

0 

166,523 

0 

0 

0 

0 

2,980 

0 

33,313 

0 

0 

118,279 

61,841 

0 

0 

14,901 

0 

Short  tons. 

477, 820 

415, 787 

0 

0 

8,689 

0 

13,288 

7,900 

3,442 

0 

13,042 

14,845 

204,811 

149,958 

176,660 

0 

1, 607, 735 

0 

Short  ton». 

677,899 

0 

0 

3,800 

4,800 

7,274 

0 

55,538 

0 

0 

0 
40,479 

64,494 

138,013 

0 

8,563 

191,222 

0 

0 

Short  tons. 

1, 574, 245 

542,429 

166,523 

3,800 

13,489 

7,274 

13,288 

66,418 

3,442 

33, 313 

13,042 

55,324 

9, 059, 118 

516,802 

280, 524 

8,563 

1,976,128 

6,343 

8,685 

Colorado  (a) 

G<H)rgia 

Illinois 

Indiana 

Indian  Territory 

Kansas 

Kentucky 

• 
Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  Virginia 

Wisconsin 

W  vominflf 

0              8,685 

Total 

9, 648, 750 

405, 266       3, 102, 652 

7                          J                  7                    7 

1, 192, 082 

14, 348, 750 

a  Including  Utah's  consumption. 

From  the  above  tables  it  will  be  seen  that  in  1894  70  per  cent  of  the 
coal  used  was  ran  of  mine;  in  1895  it  was  76  per  cent,  and  in  1896  60 
per  cent.  In  1894  30  per  cent  of  the  coal  used  was  slack,  in  1895  24 
per  cent,  and  in  1896  40  per  cent.  The  percentage  of  washed  coal 
increased  from  11  in  1894  and  10.5  in  1895  to  14  in  1896.  The  increase 
in  washed  coal  was  entirely  in  run  of  mine.  The  amount  of  washed 
slack  used  was  within  six-tenths  of  one  per  cent  of  what  it  was  in 
1895.  The  amount  of  washed  runof-mine  coal  used  in  1896  was  more 
than  three  times  what  it  was  in  1895,  and  nearly  twice  as  much  as  in 
1894,  which  was  the  year  of  previous  largest  consumption. 
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In  tbe  following  table  the  statistics  regarding  the  character  of  the 
coal  for  the  years  1890  to  1896,  inclusive,  are  consolidated  : 

Character  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  aince  1890. 


Year. 

1 

Run  of  mine. 

Slack. 

Total. 

IJn  washed. 

WflAhed. 

UnwaAhed. 

Washed. 

1 

1890 

Short  tons. 
14, 060, 907 
12, 255, 415 
14, 453, 638 
10, 306, 082 

9, 648, 750 
15, 609, 875 
11,307,905 

Short  tons. 

838,563 
290,807 
324,050 
350,112 
405,266 
237, 468 
763, 244 

Short  tons. 
2, 674, 492 

2, 945, 359 

Short  tons. 
931,  247 
ft.52.  959 

Short  tons. 
18, 005,  209 
16, 344, 540 
18, 813, 337 
14, 917, 146 
14. 348, 750 
20, 848, 323 
18, 694, 422 

1891 

1892 

3, 256, 493           779.  l.*ifi 

1893 

3, 049, 075 
3. 102, 652 

1, 211, 877 
1. 192.  082 

1894 

1895 

3,052.246       1-948.734 

1896 

4, 685, 832 

-7  -      -»       - 

1, 937, 441 

IMPORTS. 

The  following  table  gives  the  quantities  and  value  of  coke  imported 
and  entered  for  consumption  in  the  United  States  from  1869  to  1896, 
inclusive.  In  the  reports  of  the  Treasury  Department  the  quantities 
given  are  long  tons.  These  have  been  reduced  to  short  tons  to  make 
the  tables  consistent  with  the  other  tables  in  this  report : 

Coke  imported  and  entered  far  conaumpiion  in  the  United  States,  1869  to  1896,  inclusive. 


Year  ending —       i  Quantity. 


June  30,1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1876. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 


Short  tons. 


9,575 

1,091 

634 

1,046 

2,065 

4,068 

6.616 

6,035 

5,047 

15, 210 

14,924 


Value. 


$2,053 

6,388 

19,528 

9,  217 

1,366 

4,588 

9,648 

8,657 

16,686 

24,186 

24,748 

18,406 

64,987 

53,244 


Year  ending — 

Quantity. 

Value. 

Short  tons. 

June  30,1883. 

20,634 

• $113, 114 

1884. 

14,483 

86,278 

1885. 

20,876 

64, 814. 

Deo.   31,1886. 

28,124 

84,801 

1887. 

35,320 

100, 312 

1888. 

35,201 

107, 914 

1889. 

28,608 

88,008 

1890. 

20,808 

101, 767 

1891. 

50,753 

223,184 

1892. 

27,420 

86,350 

1893. 

37,183 

99,683 

1894. 

32,566 

70,359 

1895. 

29,622 

71,366 

1896. 

48,576 

114,713 
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THE  COKING  INDUSTRY,  BY  STATES. 

ALABAMA. 

SiDce  1880  Alabama  has  stood  within  the  first  five  of  the  coke- 
producing  States.  In  two  years  only  (1880  and  1881)  was  she  as  low  as 
fifth  place.  In  1882  Alabama  advanced  to  fourth  place;  in  1883  to 
third  place,  and  in  1884  to  second  place.  Once  since  then  (in  1887)  the 
State  has  fallen  back  to  fourth  place  and  three  times  to  third  place.  In 
each  case  West  Virginia  has  been  the  successful  contestant  for  second 
place — once  in  1887,  again  in  1894,  and  once  more  in  1896.  The  drop 
of  Alabama  from  second  place  in  1895  to  third  place  in  1896  was  not  due 
to  any  decrease  in  the  output  of  the  latter  year,  for  the  amount  of  coke 
made  in  1896  was  31,439  tons  more  than  in  1895.  West  Virginia's 
output,  however,  increased  more  than  360,000  tons  over  1895,  and 
exceeded  Alabama's  product  in  1896  by  a  little  more  than  170,000  tons. 

The  coal  fields  of  Alabama  are  divided  into  three  subdistricts,  known 
as  the  Warrior,  the  Coosa,  and  the  Cahaba,  these  districts  being  named 
from  the  rivers  which  drain  them.  Coke  ovens  are  built  in  all  three 
districts,  but  coke  was  made  in  1895  and  1896  in  but  two— the  Warrior 
and  the  Cahaba.  The  most  imx)ortant  of  these  districts,  both  as  a  coal 
producer  and  coke  maker,  is  the  Warrior,  the  ovens  in  this  district 
being  located  near  Birmingham.  Of  the  5,363  coke  ovens  in  Alabama, 
4,726  are  in  the  Warrior  district,  and  of  the  total  production  of  1,479,437 
tons  of  coke  in  1896, 1,427,416  tons  were  made  in  the  Warrior  district. 

While  most  of  the  ovens  built  ill  this  State  are  of  the  ordinary  bee- 
hive pattern — the  more  recent  ones  being  of  the  usual  dimensions,  12 
feet  in  diameter  and  7  feet  high — it  is  evidentfrom  the  frequent  attempts 
that  have  been  made  to  introduce  other  ovens  that  the  beehive  oven  as 
a  coker  of  Alabama  coal  is  not  entirely  satisfactory.  The  ovens  other 
than  beehive,  which  have  thus  far  been  introduced  successfully  into 
Alabama,  are  solid- wall  ovens,  or  ovens  in  which  there  are  no  fiues  in 
the  walls,  and  in  which  the  coking  chamber  or  combustion  chamber, 
wherein  the  heat  for  coking  is  produced,  are  the  same.  Two  forms 
of  these  modified  solid- wall  ovens  are  in  use  in  Alabama  at  the  present 
time,  one  known  as  the  ^^  Thomas"  oven,  which  has  already  been 
described  in  this  series  of  reports,  and  the  other  as  the  ^'double  oblong." 
These  ovens  are  21  feet  long  and  9  feet  wide,  open  at  both  ends.  The 
ovens  are  charged  from  the  top  and  drawn  at  the  ends.  They  produce 
in  a  given  time  some  75  per  cent  more  coke  than  the  ordinary  beehive 
oven. 

Another  notable  feature  in  the  manufacture  of  coke  in  Alabama  is 
the  greatly  increased  amount  of  washed  coal  that  is  used.  In  1891  but 
8,670  tons  of  washed  coal,  all  of  which  was  slack,  were  used  in  the 
manufacture  of  coke  in  this  State  out  of  a  total  of  2,144,277  tons.  In 
1895,  however,  of  the  total  consumption  of  2,459,465  tons  of  coal  in  the 
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maimfactareof  coke,  practically  one-half,  or  1,219,377  tons,  was  washed. 
All  but  32,008  tons  of  the  slack  ased  was  washed.  In  1890,  oat  of 
2,573,713  tons  of  coal  used  1,229,848  tons  was  washed,  and  all  but  51,074 
tons  out  of  1,211,397  tons  of  slack  was  washed.  From  reports  received 
it  appears  that  this  washing  has  greatly  improved  the  character  of  the 
coke  made  in  this  State.  It  has  not  only  reduced  the  ash  and  sulphur, 
but  the  physical  structure  of  the  coke  has  not  been  injured,  if,  indeed, 
in  many  cases  it  has  not  improved  by  the  washing.  The  increase  in 
the  amount  of  run -of- mine  coal  washed  before  coking  is  also  noticeable. 

In  the  following  table  is  shown  the  production  of  coke  in  Alabama 
for  a  series  of  years.  It  shows  that  with  one  exception  the  production 
of  coke  in  1890  was  the  largest  ever  attained.  Two  years  before,  in 
1894,  the  yield  of  coke  was  the  smallest  in  the  eight  years  from  1889  to 
1890.  The  industry  recovered  from  this  depression  in  1895,  the  output 
in  that  year  being  50  per  cent  more  than  in  1894,  and  maintained  its 
standing  in  1890  with  an  increase  of  about  35,000  tons: 

The  50  ovens  reported  as  building  in  1895  were  completed  in  1890, 
but  345  ovens  were  abandoned,  so  that  the  number  of  ovens  in  existence 
in  1890  was  295  less  than  in  1895.  The  statistics  of  coke  production  in 
Alabama  since  1880  are  as  follows : 

StuttBtics  of  the  manufacture  of  coke  in  Alabama  from  1880  to  1896,  inclu$ive. 


Year. 

EsUb- 

lish- 

ments. 

OTenfi. 

Coal  nsed. 

• 

Coke  pro- 
dnoed. 

Total  value 

of  coke  at 

ovens. 

Yalne  of 
coke  at 
ovenR, 
per  ton. 

Yield 
of  coal 

in 
coke. 

Built. 

BuUd- 
ing. 

Short  tonf. 

Short  tont. 

Pi'ret, 

1880.. 

4 

316 

100 

106,283 

60,781 

$183,063 

$3.01 

57 

1881.. 

4 

416 

120 

184,881 

109,033 

326, 819 

3.00 

59 

1882.. 

5 

536 

261,839 

152,940 

425,940 

2.79 

58 

1883.. 

6 

767 

122 

359,699 

217, 531 

598, 473 

2.75 

60 

1884.. 

8 

a  976 

242 

413, 184 

244,009 

609,185 

2.50 

60 

1885.. 

11 

1,075 

16 

507,934 

301, 180 

755,645 

2.50 

59 

1886.. 

14 

fl  1,301 

1,012 

635,120 

375,054 

993,302 

2.65 

59 

1887.. 

15 

1.555 

1,362 

550,047 

325,020 

775,090 

2.39 

59 

1888.. 

18 

2,475 

406 

848,608 

508,511 

1, 189, 579 

2.34 

60 

1889.. 

19 

3,944 

427 

1, 746, 277 

1, 030, 510 

2,372,417 

2.30 

59 

1890.. 

20 

4,805 

371 

1,809,964 

1, 072, 942 

2, 589, 447 

2.41 

59 

1891  . . 

21 

5,068 

50 

2, 144, 277 

1, 282, 496 

2, 986, 242 

2.33 

60 

1892.. 

20 

5,320 

90 

2,585,966 

1,501,571 

3, 464, 623 

2.31 

58 

1893  . . 

23 

5,548 

60 

2, 015, 398 

1, 168, 085 

2, 648, 632 

2.27 

58 

1894  . . 

22 

1 

5,551 

50 

1, 574, 245 

923, 817 

1, 871, 348 

2.025 

58.7 

1895  . . 

22 

1 

5,658 

50 

2, 459, 465 

1, 444, 339 

3, 033, 521 

2.10 

58.7 

1896  . . 

1 

24 

5,363 

2, 573, 713 

1, 479, 437 

3,064,960 

2. 07     57. 5 

a  One  establlshmeut  made  coke  on  the  ground. 
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The  character  of  the  coal  used  in  the  mannfactare  of  coke  in  Alabama 
since  1890  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  tnanufacture  p/  coke  in  Alabama  ainve  1890, 


• 

Year. 

Run  of  mine. 

9 

Slack. 

Total. 

TJn  washed. 

Washed. 

Unwashed. 

Washed. 

1890 

Short  tons. 
1, 480, 669 
1, 943, 469 
2,463,366 
1,246,307 
411,097 

Short  tons. 

0 

0 

0 

51,163 

7,429 

0 

70, 125 

Short  tons. 

206,106 

192, 238 

11,100 

292,198 

477,820 

32,068 

51,674 

Short  tons. 

123,189 

8,570 

111,500 

425.730 

677, 899 

1, 219, 377 

1, 159, 723 

Short  tons. 
1,809,964 
2, 144, 277 
2,685,966 
2, 015,  398 
1, 574, 245 
2, 459, 465 
2, 573. 713 

1891 

1892 

1893 

1894 

1895 

1896 

1, 208, 020 
1, 292. 191 

COLORADO. 

Colorado  still  holds  its  place  as  the  chief  coke-prodncing  State  out- 
side of  the  Appalachian  region.  Its  coal  fields  and  coking  coals  are 
thoronghly  described  in  the  Mineral  Besonrces  volumes  for  1892  and 
1894. 

The  districts  in  which  coke  is  produced  in  this  State  are  those  named 
by  Mr.  E.  G.  Hills — the  Raton,  the  Grand  Biver,  and  the  La  Plata.  In 
the  first  named,  the  Baton,  are  the  Trinidad  and  the  Baton  Ganyon  sub- 
districts  or  fields,  both  in  Las  Animas  Gounty.  These  are  so  closely 
related  as  coking  districts  that  we  have  regarded  them  as  one,  and 
included  them  under  the  common  name  of  the  Trinidad  or  Elmoro  dis- 
trict. In  this  district  are  four  coke  works,  with  810  ovens,  which  pro- 
duced 198,507  tons  of  coke  in  1896. 

In  the  Grand  Biver  district  are  the  Gres.ted  Butte  and  Goal  Basin 
subdistricts.  Goal  from  the  former  is  coked  at  Grested  Butte,  and  from 
the  latter  at  Gardiff,  the  coal  used  at  Gardiff  being  from  Spring  Gulch. 
Mr.  Hills  regards  therGoal  Basin  subfield  as  the  most  important  area 
of  coking  coal  in  the  State.  The  coke  produced,  he  suggests,  is  <<  bet- 
ter adapted  for  lead  smelters'  use  than  any  other  produced  in  the  State, 
though  it  is  probably  not  as  Well  glazed  as  an  iron  smelter  would 
desire.''    There  are  in  this  district  two  coke  works — the  Grested  Butte, 

« 

with  164  ovens,  and  the  Gardiff,  with  214  ovens.  Of  the  latter,  124  are 
Belgian,  the  others  beehive.  The  production  of  coke  at  these  works 
in  1896  was  126,471  tons. 

The  La  Plata  district,  which  is  the  coking  district  we  have  called 
Durango,  has  three  works  with  58  ovens.  The  total  production  in  this 
district  in  1896  was  11,855  tons. 

Goke  is  also  produced  in  Denver  from  coal  brought  from  other  dis- 
tricts.   It  is  coked  in  a  species  of  retort,  operated  somewhat  on  the  plan 


I 


696 


MINERAL    BESOURCES. 


of  a  gas  retort  and  somewhat  as  a  by-product  coke  oven.  The  plant 
consists  of  36  retorts.  A  portion  of  the  gas  is  nsed  to  fire  the  benches, 
for  lighting,  and  also  to  raise  steam.  In  addition  to  the  gas  used  for 
these  purposes  there  is  a  surplus  of  some  120,000  cubic  feet  per  day, 
which  is  sold  to  the  Denver  Consolidated  Gas  Company  for  illuminat- 
ing purposes.  The  coke  made  is  used  for  domestic  purposes  in  place  of 
anthracite  coal. 

The  statistics  of  the  production  of  coke  in  Colorado  from  1880  to  1896 
are  given  in  the  following  table.  From  1892  to  1896,  both  inclusive,  the 
statements  of  production  of  coke  in  Utah  are  included  in  Colorado* 

Statistics  of  the  manufacture  of  coke  in  Colorado  from  1880  to  1896, 


Year. 

EsUb- 

lish- 

ments. 

Ovens. 

Coal  used. 

Coke  pro- 
duced. 

Total  value 

of  ooke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Build- 
ing. 

Short  ton  a. 

Short  tons. 

Per  cent. 

1880.... 

1 

200 

50 

51,  891 

25,568 

$145, 226 

$5.68 

49 

1881  .... 

2 

267 

0 

97,508 

48,587 

267, 156 

5.29 

50 

1882.... 

5 

344 

0 

180,549 

102, 105 

476,665 

4.67 

57 

1883.... 

7 

352 

0 

224, 089 

133,997 

584,578 

4.36 

60 

1884.... 

8 

409 

24 

181,  968 

115, 719 

409,930 

3.45 

64 

1885.... 

7 

434 

0 

208,069 

131,960 

512, 162 

3.88 

63 

1886.... 

7 

483 

0 

228,060 

142,  797 

569,120 

3.99 

62.6 

1887  .... 

7 

532 

Q 

267, 487 

170,698 

682,778 

4.00 

64 

1888.... 

7 

• 

602 

100 

274, 212 

179, 682 

716,305 

4.00 

65.6 

1889.... 

9 

834 

50 

299,731 

187,638 

643, 479 

3.43 

63 

1590  .... 

8 

916 

30 

407,023 

245,756 

959,  246 

3.90 

60 

1891  .... 

7 

948 

21 

452, 749 

•  277.074 

896,984 

3.24 

61 

1892(a). 

9 

61,128 

220 

599,200 

0  373, 229 

1, 234, 320 

3.31 

62.3 

1893  (a) . 

8 

61,154 

200 

628,935 

(1362,986 

1, 137, 488 

3.13 

57.7 

1894(a). 

8 

6 1, 154 

250 

542,429 

e 317, 196 

903, 970 

2.85 

58.5 

1895  (o). 

9 

6  1, 169 

0 

580,584 

/  340, 357 

940,987 

2.76 

58.6 

1896(a). 

11 

6  1, 275 

0 

639,238 

g 363,  760 

• 

1. 046, 306 

2.88 

56.9 

a  Includes  production  and  value  of  coke  in  Utah,  and  of  coal  coked. 

b  Includes  36  gas  retorts. 

e  Colorado's  coke  production,  365,920  tons. 

d  Colorado's  coke  production,  346,081  tons. 

•  Colorado's  coke  production,  301,140  tons. 

/Colorado's  coke  production,  317,838  tons. 

g  Colorado's  coke  production,  343,313  tons. 

The  returns  for  1896  show  that  the  practice  of  washing  slack  coal 
before  coking  is  growing  in  Colorado.  Washing  was  tried  several 
years  ago,  but  it  was  found  that  the  process  then  employed  removed  a 
large  quantity  of  the  bituminous  matter  necessary  to  give  the  coke  the 
proper  physical  structure.    That  washing  is  again  being  tried  with 
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good  resnlts  is  evinced  by  the  reports  for  1895  and  1896.  In  the  for- 
mer year  7,119  tons  of  slack  were  washed  before  coking;  nearly  one- 
fourth,  or  116,858  oat  of  495,634  tons,  of  the  slack  used  in  1896  was 
washed. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Colo- 
rado and  Utah  since  1890  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Colorado  and  Utah  since  1890, 


Year. 


Unwashed. 


Short  tone. 

1890 36,058 

1891 !  93.752 

1892 ;  82,098 

1893 i  109,915 

1894 \  126,642 

1895 1  119,868 

1896 '  143,604 


'  mine. 

Sli 
Unwashed. 

ick. 

Washed. 
Short  tone. 

Washed. 

Short  tone. 

Short  tone. 

0 

395,023 

0 

0 

384,278 

0 

0 

517, 102 

0 

0 

519,020 

0 

0 

415,787 

0 

0 

453,597 

7,119 

0 

378, 776 

116,858 

Total. 


Short  tone. 
431, 081 
478,030 
599,200 
628,935 
542,429 
580,584 
639,238 


The  following  table  shows  analyses  of  cokes  manufactured  by  the 
Colorado  Fuel  and  Iron  Company : 

Analyses  of  Colorado  cokes. 


Kind  of  coke. 

Fixed  car- 
bon. 

Volatile 

combined 

matter. 

Moisture.* 

Ash. 

Snlpbnr. 

CreBted  Butte 

Cardiff 

Pereent, 
87.89 
87.56 

79.46 
82.65 

Pereent. 
0.33 
.81 

1.35 
1.35 

Pereent. 

Pereent. 
11.78 
10.82 

• 
19.19 

16.00 

Pereent. 

0.55 

.68 

.49 
.49 

0.10 

.03 
.03 

Elmoro  and  SopriB— 

unwashed 

Sopris — washed 

GEORGIA. 

Coking  in  Georgia  is  an  industry  of  comparatively  little  importance. 
The  only  coal  produced  in  the  State  is  from  the  extreme  northwestern 
portion,  which  is  cut  by  the  eastern  border  of  the  Appalachian  coal 
field.  In  this  small  field  there  is  one  mine,  nearly  all  of  the  coal  f^om 
which  is  made  into  coke.  The  coal  as  it  is  mined  is  washed  before 
being  coked.  The  amount  of  coal  charged  into  the  ovens  is  the  amount 
mined,  and  not  the  weight  of  the  coal  after  being  washed. 

The  production  of  coke  in  1896  was  53,673  tons,  against  60,212  tons 
in  1895  and  93,029  in  1894.    It  has  amounted  to  over  100,000  tons.    The 
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prodact  in  1890  was  102,233  tons,  and  in  1891  it  was  103,057  tons,  so 
that  the  output  in  1896  was  only  a  little  more  than  half  of  what  had 
been  qbtained  previously. 

The  statistics  of  the  production  of  coke  in  Georgia,  1880  to  1896,  are 
as  follows: 

Staiisiioa  of  the  manvfaeiure  of  coke  in  Georgia,  1880  to  1896. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Estab- 
lish, 
ments. 

Orens. 

Bunt. 

BaUd- 
ing. 

140 

40 

180 

40 

220 

44 

264 

36 

300 

0 

2 

300 

0 

2 

300 

0 

2 

300 

0 

290 

0 

300 

0 

300 

0 

300 

0 

300 

0 

338 

0 

338 

0 

330 

0 

334 

0 

Coal  used. 


Short  torn. 
63,402 
68,960 
77, 670 
111,  687 
132, 113 
117, 781 
136, 133 
158, 482 
140,000 
157, 878 
170,388 
164, 875 
158,978 
171,645 
166,523 
118,900 
109,655 


Cokepro- 
dacM. 


Short  torn. 
38,041 
41,376 
46,602 
67,012 
79,268 
70,669 
82,680 
79,241 
83,721 
94,727 
102,233 
103, 057 
81,807 
90,726 
93,029 
60,212 
53, 673 


Total  value 

of  coke  at 

ovens. 

Value  of 
ookeat 
ovens, 

per  ton. 

Yield  of 

ooalin 

coke. 

PmrMHt, 

$81, 789 

$2.15 

60 

88,753 

2.15 

60 

100,194 

2.15 

60 

147, 166 

2.20 

60 

169,192 

2.13 

60 

144,198 

2.04 

60 

179, 031 

2.17 

60 

174, 410 

2.20 

50 

177,907 

2.12 

60 

149, 059 

1.57 

60 

150,995 

1.48 

60 

231, 878 

2.25 

62.5 

163, 614 

2.00 

51.5 

136,089 

1.50 

52.8 

116, 286 

1.25 

55.9 

70,680 

1.17 

50.6 

68,-486 

1.276 

49 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Georgia 
since  1890  is  shown  in  the  following  table: 

Character  of  ooal  used  in  the  manuf<ieture  of  coke  in  Georgia  ainoe  1890, 


Year. 


1890 
1891 
•  1892 
1893 
1894 
1895 
1896 


Ran  of  mine. 


Unwashed. 


Short  tons. 
0 
106, 131 
0 
0 
0 
0 
0 


Washed. 


Short  ton§. 

0 

0 

0 

0 

166, 523 

118,900 

109,655 


Slack. 


Unwashed. 


Short  ton§. 
0 
0 
0 
0 
0 
0 
0 


Wsshed. 


Total. 


Short  tons, 

170,388 

58,744 

158, 978 

171,645 

0 

0 

0 


Short  torn. 
170,388 
164,875 
158, 978 
171, 645 
166, 523 
118,900 
109,655 
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ILLINOIS. 

The  revival  of  coke  making  in  Illinois  which  was  predicted  in  the  pre- 
ceding report  has  not  been  borne  oat  by  results.  The  number  of  estab-, 
lishments  increased  from  one  in  1894  to  three  in  1895,  and  the  number 
of  ovens  from  24  to  129.  The  output  of  coke  did  not  increase  materially, 
however,  and  what  increase  is  reported  in  1896  was  from  the  same  bank 
of  24  ovens  which  has  furnished  the  entire  product  for  five  years.  Of 
the  105  ovens  added  in  1895  none  were  fired  and  1896  shows  the  num- 
ber of  ovens  two  less  than  in  1895. 

Many  of  the  coals  in  Illinois  are  true  coking  coals,  but  the  coking 
qualities  vary  greatly.  Some  of  them  coke  readily  in  the  ordinary  bee- 
hive oven;  others  only  after  wetting;  while  some  will  not  coke  at  all 
in  the  beehive  oven,  although  crucible  tests  show  they  are  true  coking 
or  binding  coals.  The  impurities  in  Illinois  coal  have  worked  against 
it  in  the  manufacture  of  metallurgical  coke,  and  until  recently  the 
attempts  to  improve  the  quality  of  the  coal  by  washing  have  not  been 
attended  with  marked  success.  In  Mr.  Weeks'  report  on  coke  for  1895 
it  was  stated  that  two  new  washing  plants  had  been  built  in  the  State 
that  seemed  to  have  solved  the  problem,  the  coal,  after  being  washed, 
producing  a  fairly  strong  hard  coke  not  too  high  in  ash.  So  far  as  the 
record  for  1896  goes,  however,  the  benefits  of  these  two  washeries  have 
not  been  apparent  in  the  production.  The  output  increased  only  350 
tons  over  1895,  and  it  was  all  produced  at  Equality,  in  Gallatin  County, 
where  all  of  the  coke  product  of  Illinois  for  several  years  has  been 
made. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  Illinois 
for  the  years  from  1880  to  1896 : 

statistics  of  the  fnanufaoture  of  coke  in  Illinois  from  1880  to  1896. 


Year. 

Estab. 

Ufth- 

ments. 

Ovens. 

Coal  used. 

Coke  pro- 
duced. 

Total  Talae 

ofkcoke  at 

ovens. 

Value  of 

ookeat 

ovens, 

per  toa. 

Yield  of 

coal  in 

coke. 

Built. 

Bnild- 
ing. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

6 
6 
7 
7 
9 
9 
9 
8 
8 
4 

176 
176 
304 
316 
325 
320 
335 
278 
221 
149 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Short  tons. 
31,240 
35,240 
25,270 
31, 170 
30,168 
21,487 
17,806 
16,596 
13,020 
19,250 

Short  tons. 

12,700 

14,800 

11,400 

13,400 

13,095 

10,350 

8,103 

9,108 

7,410 

11,583 

$41,950 
45,850 
29,050 
28,200 
25,639 
27,798 
21,487 
19,694 
21,038 
29,764 

$3.30 
3.10 
2.55 
2.10 
1.96 
2.68 
2.65 
2.13 
2.84 
2.57 

Percent. 
41 
42 
45 
43 
43 
48 
46 
55.5 
56.9 
60 

J 
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SiatUHoa  of  the  manufacture  of  ooke  in  Illinois  from  1S80  to  i^d6— Continued. 


Tear. 

Estab- 

Ush. 

mente. 

Ovens. 

Coal  used. 

Coke  pro- 
duced. 

Total  yalue 
of  ooke  at 

ovens. 

• 

Value  of 

ookeat 

ovens, 

per  ton. 

Yield  of 

ooalin 

coke. 

Built. 

Build- 
ing. 

1890 

1891 

1892 

1893 

1894 

1895 

1896.., 

3 
3 

148 
25 
24 
24 
24 
129 
127 

0 
0 
0 
0 
0 
0 
0 

Short  iona. 
9,000 
10,000 
4,800 
3,300 
3,800 
3,600 
3,900 

Short  UmM. 
5,000 
5,200 
3,170 
2,200 
2,200 
2,250 
2,600 

$11,250 
11,700 
7,133 
4,400 
4,400 
4,500 
5,200 

$2.25 
2.25 
2.25 
2.00 
2.00 
2.00 
2.00 

Ptreont 
55 
52 
66 
66.7 
57.9 
62.5 
66.7 

The  character  of  the  coal  ased  in  the  manafacture  of  coke  in  Illinois 
8ince  1890  is  shown  in  the  following  table: 


Character  of  coal  used  in  the  manufacture  of  coke  in  Illinois  since  1890. 


Year. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Bun  of  mine. 

Slack. 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

Short  ton: 

Short  torn. 

Short  ton9. 

Short  ton: 

0 

0 

0 

9,000 

0 

0 

10,000 

0 

0 

0 

4,800 

0 

0 

0 

0 

3,300 

0 

0 

0 

3,800 

0 

0 

0 

3,600 

0 

0 

0 

3,900 

Short  tona, 
9,000 
10,000 
4;  800 
3,300 
3,800 
3,600 
3,900 


INDIANA. 

In  Indiana,  as  in  Illinois,  attempts  at  making  coke  on  a  large  scale 
have  met  with  very  little  saccess.  There  are  plenty  of  coals  in  Indiana 
capable  of  producing  good  coke,  but  the  markets  which  would  be  sup- 
plied by  such  coke  can  obtain  Gonnellsville,  New  River,  or  Pocahontas 
coke  of  superior  quality  at  very  little  difference  in  cost,  and  there  has 
not  been  much  to  encourage  the  manufacture  of  coke  in  the  State.  As 
transportation  to  any  distance  would  bring  it  into  active  competition 
with  the  other  cokes,  besides  adding  to  its  cost,  the  consumption  of 
Indiana  coke  is  limited  to  a  market  contiguous  to  the  producing  point. 


COKE. 


701 


The  statistics  of  the  manufactare  of  coke  in  Indiana  from  1886  to 
1896,  both  inclusive,  are  given  in  the  following  table: 

Statietica  of  the  manufacture  of  coke  in  Indiana  from  1886  io  1896. 


Year. 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Estab- 

Ush- 

ments. 

Ovens. 

Built 

Build, 
ing. 

4 

100 

18 

4 

119 

0 

3 

103 

0 

4 

111 

0 

4 

101 

0 

2 

84 

0 

2 

84 

0 

2 

94 

0 

2 

94 

0 

2 

94 

0 

2 

94 

0 

Coal  nsed. 


Short  tons. 

13,030 

35,600 

26,547 

16,428 

11, 753 

8,688 

6,456 

11,549 

13, 489 

9,898 

8,956 


Ck>ke  pro- 
daceid. 


Short  tons. 
6,124 
17,658 
11,956 
8,301 
6,013 
3,798 
3,207 
5,724 
6,551 
4,804 
4,353 


Total  value 

of  coke  at 

ovens. 


$17, 953 

51, 141 

31,993 

25,922 

19,706 

7,596 

6,472 

9,048 

13,102 

9,333 

8,647 


Value  of 

coke  at 

ovons, 

per  ton. 


Yield  of 

coal  in 

ooke. 


Per  cont. 

$2.93 

47 

2.81 

50 

2.68 

45 

3.12 

51 

3.28 

51 

2.00 

44 

2.02 

49.7 

1.58 

49.6 

2.00 

48.6 

1.94 

48.5 

1.99 

49 

Ah  shown  in  the  above  table,  there  are  only  two  establishments  in 
Indiana  where  coke  is  made.  There  have  been  as  many  as  four,  namely, 
in  1886, 1887, 1889,  and  1890,  but  since  1891  the  number  has  been  lim- 
ited to  two.  In  1887, 119  ovens  were  in  operation ;  25  of  these  have 
been  abandoned,  and  for  four  years  the  number  of  ovens  has  been  94. 
Coke  making  in  the  State  at  present  is  for  the  purpose  pf  utilizing  slack 
coal  that  would  otherwise  be  wasted.  All  of  the  slack  used  in  1895 
and  1896  was  washed.  This  was  also  the  case  in  1890,  1891,  and  1892. 
A  small  part  of  the  coal  used  in  1893  and  two-tbirds  of  that  used  in 
1894  was  unwashed. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Indiana 
since  1890  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  manufacture  of  ooke  in  Indiana  since  1890, 


Year. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Run  of  mine. 


Unwashed. 


Short  torn. 
0 

0 
0 
0 
0 
0 
0 


Washed. 


Short  ton*. 
0 
0 
0 
0 
0 
0 
0 


Shick. 


1 

Unwashed. 

Washed. 

Short  tons. 

Short  tons. 

0 

11,753 

0 

8,688 

0 

6,456 

930 

10, 619 

8,689 

4,800 

0 

9,898 

0 

8,956 

Total. 


Short  tons. 

11,  753 

8,688 

6,456 

11,549 

13, 489 

9,898 

8,956 
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INDIAN  TERRITORY. 

Coke  making  in  the  Indian  Territory  shows  encouraging  progress.  In 
addition  to  the  80  ovens  operated  for  seyeral  years  by  the  Osage  Coal 
and  Mining  Company  at  McAlester,  50  ovens  vrere  boilt  and  pat  into 
operation  by  the  Choctaw  Coke  Company  at  Alderson  for  the  parpose 
of  utilizing  the  slack  coal  from  the  mines  in  the  vicinity.  As  a  result, 
the  production  shows  an  increase  from  5,175  tons  in  1895  to  21,021  tons 
in  1896.  The  ovens  are  all  of  the  beehive  type.  Slack  coal  also  is  used 
in  coke  making  at  McAlester,  and  it  is  all  washed  before  being  charged 
into  the  ovens.  The  coke  is  marketed  for  smelting  purposes  in  Elansas 
and  Missouri. 

The  statistics  of  the  manufacture  of  coke  in  the  Indian  Territory 
from  1880  to  1896  are  as  follows : 


SlatisticB  of  the  manufacture  of  coke  in  the  Indian  Territory  from  1S80  to  1896. 


Yoar. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


£«tab- 

lish. 
mento. 

Ovens 
bnUt. 

Ovens 

build 

ing. 

Coelaaed. 

Short  ton*. 

20 

0 

2,494 

20 

0 

•     2,852 

20 

0 

3,266 

20 

0 

4,150 

20 

0 

3,084 

40 

0 

5,781 

40 

0 

10,242 

80 

0 

20,121 

80 

0 

13,126 

* 

78 

0 

13,277 

78 

0 

13,278 

80 

0 

20,551 

80 

0 

7,138 

80 

0 

15,118 

80 

0 

7,274 

80 

0 

11,825 

2 

130 

0 

53,028 

Cokepro- 
dnoed. 


Short  tom. 
1,546 
1,768 
2,025 
2,573 
1,912 
3,584 
6,361 

10,060 
7,502 
6,639 
6,639 
9,464 
3,569 
7,135 
3,061 
5,175 

21,021 


Totol  value,  ^■J"*®' 
^^—'vrwt  I  coke  at 
^\      !    ovens, 
^^^"•-        per  ton. 


$4,638 

5,304 

6,075 

7,719 

5,736 

12,902 

22,229 

33,435 

21,755 

17,967 

21,577 

30,483 

12,402 

25,072 

10,693 

17.657 

73,674 


$3.00 
3.00 
3.00 
3.00 
3.00 
3.60 
3.30 
3.33 
2.90 
2.70 
3.26 
3.22 
3.47 
3.61 
3.60 
3.41 
3.60 


Yield  of 

ooelin 

ooke. 


Percent. 
62 
62 
62 
62 
62 
62 
62 
50 
57 
50 
60 
46 
50 
47 
42 
43.8 
40 


The  character  of  the  coal  used  in  the  manu&cture  of  coke  in  the 
Indian  Territory  since  1890  is  shown  in  the  table  on  the  next  page. 
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Character  of  ooal  U9ed  i»  the  manufacture  of  eoke  in  the  Indian  Territory  Hnoe  1890. 


1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


Ban  of  mine. 

Slack. 

TotaL 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

Short  toru. 

Short  tona. 

Short  tona. 

Short  tona 

Short  tona. 

0 

0 

0 

13,278 

13,278 

0 

t 

0 

9,500 

11,051 

20,551 

'             0 

1 

0 

0 

7,138 

7,138 

0 

0 

0 

15,118 

15, 118 

!         0 

0 

0 

7,274 

7,274 

0 

0 

0 

11,825 

11,825 

0 

0 

0 

53,028 

53,028 

KANSAS. 

The  coke  indnstry  of  Kansas  is  only  of  local  importance,  the  produc- 
tion of  coke  in  this  State  being  chiefly  for  domestic  porposes  and  the 
smelting  of  lead  and  zinc.  Most  of  the  coke  produced  in  the  State  is 
made  by  the  lead  and  zinc  smelters  for  their  own  use. 

The  statistics  of  the  manufacture  of  coke  in  Eitnsas  from  1880  to  1896 
are  as  follows  : 

StatiaticB  of  the  man^faeture  of  ooke  in  Kaneae  from  1880  to  1896, 


Year. 

Esteb- 

Ush- 

menu. 

Orens. 

Coal  need. 

Coke  pro- 
dooed. 

« 

Total  value 

of ooke  at 

ovens. 

Yalne  of 

eoke  at 

ovens, 

per  ton. 

» 

Yield  of 

coal  in 

ooke. 

Boilt. 

Build- 
ing. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 ; 

1891 

1892 

1898 

1894 

1895 

1896 

2 
3 
3 

6 
6 
7 
6 
6 
6 
6 
5 
6 

6 
15 
20 
23 
23 
23 
36 
39 
58 
68 
68 
72 
75 
75 
61 
55 
55 

0 
0 
0 
0 

Short  tona. 
4,800 

8,800 
9,200 
13,400 
11,500 
15,000 
23,062 
27,604 
24,934 
21,600 
21,809 
27,181 
15,437 
13,645 
13,288 
8,424 
8,940 

Short  tona. 

3,070 

6,670 

6,080 

8,430 

7,190 

8,050 

12,493 

14,950 

14,831 

13, 910 

12,311 

14, 174 

9,132 

8,566 

8,439 

6,287 

4,7K^ 

06,000 
10,200 
11,460 
16,560 
14,680 
13,256 
19,204 
28,575 
29,073 
26,593 
29,116 
33,296 
19,906 
18,640 
15,660 
11,289 
8,676 

$1.95 
1.80 
1.70 
1.96 
2.02 
1.65 
1.54 
1.91 
1.96 
1.91 
2.37 
2.35 
2.18 
2.18 
1.856 
2.14 
1.813 

Ptreant. 
64 

64.4 

65 

62.9 

62.5 

53.7 

54.2 

54 

59 

64 

56 

62 

59.2 

62.8 

63.5 

62.8 

63.6 
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The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Kansas 
since  1890  is  shown  in  the  following  table : 

Character  of  coal  used  in  the  manufacture  of  coke  in  Kansas  since  1890, 


Tear. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Ran  of  mine. 


Unwashed .      Washed . 


Short  ton». 
0 
0 
•  0 
0 
0 
0 
0 


Short  tont. 
0 
0 
0 
0 
0 
0 
0 


Slack. 


Unwashed. 


Short  ton*. 
19, 619 
27,181 
15, 437 
12,445 
13,288 
8,424 
8,940 


Washed. 

Short  ton*. 

2,190 
0 
0 

1,200 
0 
0 
0 


Total. 


Short  ton*. 
21,809 
27, 181 
15,437 
13,645 
13,288 
8,424 
8,940 


KENTUCKY. 

The  number  of  coke  establishments  in  Kentucky  was  reduced  from  five 
in  1895  to  four  in  1896,  one  establishment  of  29  ovens  being  abandoned 
and  decreasing  the  number  of  ovens  from  293  to  264.  Tliere  was  a  slight 
increase,  however,  in  the  amount  of  coke  made.  In  1895  the  product  was 
25,460  tons,  while  in  1896  it  was  27,107  tons,  an  increase  of  1,647  tons. 

The  statistics  of  the  manufacture  of  coke  in  Kentucky  from  1880  to 
1896  are  as  follows : 

statistics  of  the  manufacture  of  coke  in  Kentucky  from  1880  to  1896, 


Year. 


1880.. 
1881..' 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 
1889.. 
1890.. 
1891  . . 
1892.. 
1893  . . 
1894.. 
1895.. 
1896.. 


Estab- 
lish, 
ments. 

Ovena. 

Bailt. 

BnUd. 
ing. 

5 

45 

5 

45 

5 

45 

5 

45 

5 

45 

5 

33 

6 

76 

2 

6 

98 

10 

132 

2 

9 

166 

100 

9 

175 

302 

7 

115 

24 

5 

287 

100 

4 

283 

100 

6 

293 

0 

5 

293 

0 

4 

264 

0 

Coal  Qsed. 


Short  ton*. 

7,206 

7,406 

6,906 

8,437 

3,451 

6,075 

9,055 

29.129 

42,642 

25,192 

24, 372 

64,390 

70,783 

97,212 

66,418 

63,4i9 

55,719 


Coke  pro« 
duoM. 


Short  ton*, 

4,250 

4,370 

4,070 

5,025 

2,223 

2,704 

4,528 

14,565 

23,150 

13, 021 

12,343 

33,777 

36,123 

48,619 

29,748 

25,460 

27,107 


Total  valae 

of  coke  at 

ovens. 


$12,250 
12,630 
11,530 
14, 425 
8,760 
8,489 
10,082 
31, 730 
47, 244 
29, 769 
22, 191 
68,281 
72,563 
97,350 
51,566 
87, 249 
42,062 


Valae  of 
coke  at 
ovens, 

per  ton. 


$2.88 
2.89 
2.83 
2.87 
3.94 
3.14 
2.23 
2.18 
2.04 
2.28 
1.80 
2.02 
2.01 
2.00 
1.73 
1.46 
1.  oo 


Yield  of 

coal  in 

coke. 


Per  cent. 
60 
60 
59 
60 
64 
53 
50 
50 
54 
52 
51 
52 
51 
50 
44.8 
40.1 
48.6 
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The  increase  in  the  output  in  1896  was  due  to  greater  activity  in  the 
Pineville  region,  but  as  one  of  the  companies  has  since  gone  into  a 
receiver's  hands  it  is  probable  that  the  product  in  1897  will  be  materi- 
ally less  than  in  1896,  unless  industrial  conditions  show  substantial 
improvement.  Goal  coked  by  the  Pineville  Goal  and  Goke  Gompany 
was  unwashed  run  of  mine;  all  the  other  coal  was  washed  slack. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Ken- 
tucky since  1890  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  Manufacture  of  coke  in  Kentucky  since  1890. 


Year. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Run  of  mine. 

Unwashed. 

Waahed. 

Short  ton$. 

Short  tons. 

0 

3,000 

11,000 

0 

0 

5,955 

825 

11,973 

0 

2,980 

0 

502 

16,271 

0 

Slack. 


Unwashed.     Washed 


Short  Umt 

2,100 

3,500 

7,883 

26,759 

7,900 

624 

0 


Short  ton§. 
19,272 
49,890 
56,945 
67, 655 
55,538 
62,293 
39,448 


Total. 


Short  torn. 
24,372 
64,390 
70,783 
97, 212 
66,418 
63,419 
55,719 


MISSOURI. 

There  is  little  to  add  to  what  has  been  said  of  coke  manufacture  in 
Missouri.  There  are  three  establishments  in  the  State,  all  of  which 
consume  their  own  coke  in  the  smelting  of  zinc.  The  ovens  are  run  in 
connection  with  the  zinc  works.  Three  ovens  were  abandoned,  reduc- 
ing the  number  from  ten  to  seven.  The  production  of  coke  increased 
nearly  25  per  cent,  from  2,028  tons  in  1895  to  2,500  tons  in  1896,  indi- 
cating a  slight  improvement  in  the  zinc-smelting  industry  in  that  State. 
The  coal  used  in  Missouri  coke  ovens  is  all  unwashed  slack. 

The  statistics  of  the  production  of  coke  in  Missouri  from  1887,  when 
coking  began  in  this  State,  to  1896  are  as  follows : 

Statisiice  of  the  manufacture  of  coke  in  Mieeourifrom  1887  to  1896, 


Tear. 

Estab- 
lish, 
ments. 

Ovens. 

Coal  used. 

Coke  pro- 
duced. 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Build- 
ing. 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1 
1 
3 
3 
3 
8 
8 
3 
3 
3 

4 

4 

9 

10 

10 

10 

10 

10 

10 

7 

0 
0 
0 
0 

Short  ton$. 
5,400 
6,000 
8,485 
9,491 
10, 377 
11,088 
8,875 
3,442 
3,120 
4,471 

Short  tons, 
2,970 
2,600 
5,275 
6,136 
6,872 
7,299 
5,905 
2,250 
2,028 
2,500 

$10,  395 
9,100 
5,800 
9,240 
10,000 
10,949 
9,735 
3,563 
2,442 
4,131 

$3.50 
3.50 
1.10 
1.51 
1.45 
1.50 
1.65 
1.58 
1.20 
1.65 

Per  cent. 
55 
52 
62 
65 
66 

65.8 
66.5 
65.4 
65 
55.9 

18  GEOL,   PT  5- 
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The  character  of  the  coal  used  for  coke  in  Missouri  since  1890  is 
shown  in  the  following  table: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Missouri  since  1890. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Ban  of  mine. 

Unwashed. 

Washed. 

Short  tons. 

Short  ton$. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Slack. 

Unwashed. 

Washed. 

Short  ton». 

Short  ton*. 

9,491 

0 

10, 377 

0 

11,088 

0 

8,875 

0 

3,442 

0 

3,120 

0 

4,471 

0 

Short  Um$, 
9,491 
10, 377 
11,088 
8,875 
3,442 
3,120 
4,471 


MONTANA. 

Montana's  coke  production  in  1896  was  the  largest  in  the  history  of 
the  State,  being  about  two  and  one- third  times  the  output  in  1895.  The 
largest  production  in  any  previous  year  was  in  1892,  when  34,557  tons 
were  made.  It  decreased  in  1893  and  again  in  1894,  the  product  in  the 
latter  year  being  about  one-half  of  that  in  1892.  There  was  a  marked 
improvement  in  1895,  and  a  still  greater  improvement  in  1896.  The 
number  of  establishments  in  1896  and  the  number  of  ovens  were  the 
same  as  in  1895. 

The  statistics  of  the  manufacture  of  coke  in  Montana  from  1883^ 
when  ovens  were  first  reported,  to  1896  are  as  follows: 

Statistics  of  the  manufacture  of  coke  in  Montana  from  188S  to  1896. 


Year. 

Estab- 
lish 
ments. 

Ovens. 

Coal  used. 

Coke  pro- 
duced. 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Bailt. 

Build- 
ing. 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891........ 

1892 

1893... 

1894 

1895 

1896 

1 
3 
2 
4 
2 
1 
2 
2 
2 
2 
2 
2 
3 
3 

2 

5 

2 

16 

27 

40 

90 

140 

140 

153 

153 

153 

303 

303 

0 
12 
0 
0 
0 
0 
50 
0 
0 
0 
0 
0 
0 
0 

Short  tout. 

0 

165 

300 

0 

10,800 

20,000 

30,576 

32, 148 

61,667 

64,412 

61, 770 

33,313 

55,770 

113, 165 

Short  tout. 

0 

75 

175 

0 

7,200 

12,000 

14,043 

14,427 

29,009 

34, 557 

29,945 

17,388 

25,337 

60,078 

• 

0 

$900 

2,063 

0 

72,000 

96,000 

122, 023 

125,655 

258,523 

311, 013 

239,560 

165, 187 

189,856 

425,  483 

0 

$12.00 

11.72 

0 

10.00 

8.00 

8.69 

8.71 

8.91 

9.00 

8.00 

9.50 

7.49 

7.08 

Per  cent. 

0 
46 
58.5 

0 
66} 
60 
46 
45 
47 

53.6 
48.5 
52.2 
45.4 
53 
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The  character  of  the  coal  u^ed  in  the  manufacture  of  coke  in  Montana 
since  1890  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Montana  einoe  1890, 


Year. 


Run  of  mine. 


Slack. 


Unwaahed. 


Washed. 


Unwaahed. 


Washed. 


1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


Short  ion9.    Short  tons. 


0 
0 
0 
0 
0 
0 
0 


22,852 
34,000 
28,000 
44,000 
33,313 
0 
50,000 


Short  ton». 
0 
0 
0 
0 
0 
0 
0 


Short  tons. 
9,296 
27,667 
36,412 
17, 770 
0 
55, 770 
63,165 


Total. 


Short  tons. 
32, 148 
61,667 
64,412 
61,  770 
33,313 
55,770 
113, 165 


NEW  MEXICO. 

There  is  only  one  establishment  making  coke  in  New  Mexico,  located 
at  Gerrillos.  All  of  the  coke  made  is  used  by  silver  smelters  in  the 
Territory.  As  in  Montana,  there  was  a  decided  increase  in  coke  pro- 
duction in  New  Mexico,  the  product  in  1896  being  65  per  cent  larger 
than  in  1895. 

The  statistics  of  the  production  of  coke  in  New  Mexico  from  1882, 
when  coke  ovens  were  first  reported,  until  1896  are  as  follows: 

Statistics  of  the  manufacture  of  coke  iu  Xew  Mexico  from  1882  to  1896, 


Year. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Estab- 
lish- 
ments. 


Ovens. 


Built, 
(o) 


2 

0 

2 

12 

2 

70 

2 

70 

2 

70 

1 

70 

1 

70 

2 

70 

2 

70 

1 

70 

1 

50 

1 

50 

1 

50 

1 

50 

1 

50 

BuUd- 
ing. 


Coal  used. 


Coke  pro- 
duced. 


12 
28 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Short  ton». 

1,500 

6,941 

29,990 

31,889 

18, 191 

22, 549 

14,628 

7,162 

3,980 

4,000 

0 

14,698 

13,042 

22,385 

39,286 


Shoft  tons. 

1,000 

3,905 

18, 282 

17, 940 

10,236 

13,  710 

8,54(5 

3,460 

3,' 050 

2,300 

0 

5,803 

6,529 

14,663 

24,228 


Total  value 

of  coke  at 

ovens. 


i  Value  of 

coke  at 

ovens, 

per  ton. 


Yield  of 

coal  in 

coke. 


$6,000 

$6.00 

21, 478 

5.50 

91, 410 

5.00 

89,700 

5.00 

51,180 

5.00 

82,260 

6.00 

51,  240 

6.00 

18,408 

5.32 

10. 025 

4.89 

10,925 

4.75 

0 

0 

18, 476 

3.18 

28,213 

4.32 

29,491 

2.01 

48,453 

2.00 

Per  cent. 
66f 
57i 
57i 
56i 
56 
61 
58 
48 

51.5 
57.5 
0 
39.5 
50 
65.5 
61.7 


a  At  one  works  there  are  ten  stone  pits,  with  an  average  capacity  of  10  tons  each. 
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The  character  of  the  coal  ased  in  the  mauufacture  of  coke  in  New 
Mexico  since  1890  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  manufacture  of  eoJce  in  New  Mexico  since  1890. 


1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


Ran  of  mine. 

SlAok. 

Unwasbed. 

Washed. 

Unwashed. 

Washed. 

Short  tons. 

Short  tons. 

Short  ton*. 

Short  tont. 

3,980 

0 

0 

0 

4,000 

0 

0 

0 

0 

0 

0 

0 

14,698 

0 

0 

0 

0 

0 

13,042 

0 

0 

0 

39,286 

0 

Short  tons. 

3,980 

4,000 

0 

14,698 

13,042 

22,385 

39,286 


NEW  YORK. 

The  authority  to  publish  separately  the  figures  of  production  at  the 
Semet-Solvay  works,  near  Syracuse,  has  been  withheld  for  1896,  and  the 
output  for  the  past  year  is  included  in  Pennsylvania's  production.  The 
13  ovens  reported  as  building  in  1893, 189^,  and  1895,  were  completed 
in  1896,  increasing  the  total  number  to  25. 

The  statistics  of  the  manufacture  of  coke  in  New  York  from  1893  to 
1896  are  as  follows: 

Statiatics  of  the  manufacture  of  coke  in  Xew  York,  1S9S  to  1896, 


1803. 

18M. 

1895. 

1896. 

Number  of  establishments  . 
Number  of  ovens  built 

1 

12 

13 

12,850 

15,150 

84.8 

1 

12 

13 

16,500 

1 

12 

13 

18, 521 

22, 207 

83.4 

1 

25 

0 

Number  of  ovens  building  . 
Amount  of  coke  produced  . 

Amount  of  coal  used 

Yield  of  coal  in  cuke per 

.tons., 
.do... 
cent.. 

OHIO. 

'Notwithstanding  the  large  consumption  of  coke  in  Ohio  and  the  large 
fields  of  coking  coals  in  the  State,  the  coking  industry  is  of  slight 
importance.  This  is  doubtless  due  to  the  same  cause  that  obtains  in 
Indiana,  the  proximity  of  the  Connellsville,  New  River,  and  Pocahontas 
fields,  and  the  cheapness  with  which  these  cokes  can  be  procured. 

In  the  reports  for  1894  and  1895  the  State  was  divided  into  two  dis- 
tricts, the  Cincinnati  and  Ohio.    This  division  is  adhered  to  in  this 
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Tex)ort.  The  Ohio  district,  however,  includes  in  189G  two  establishments 
having  175  ovens  which  belong  to  the  Federal  Valley  district.  These 
ovens  produced  11,326  tons  in  1896. 

Cincinnati  district — All  the  coke  made  in  this  district  is  from  the 
dnst  and  screenings  of  the  coal  yards  at  Cincinnati  and  from  the  coal 
boats  and  barges  that  bring  coal  from  the  upper  Ohio,  chiefly  from  the 
Pittsburg  and  the  Kanawha  regions  of  West  Virginia.  When  the 
ovens  are  in  operation  some  run  of  mine  and  slack  from  Pittsburg 
mines  is  used  in  the  North  Bend  block  of  ovens,  situated  on  the  Ohio 
Eiver  a  short  distance  below  Cincinnati. 

The  statistics  of  the  manufacture  of  coke  in  the  Cincinnati  district 
from  1880  to  1896  are  as  follows : 

StaiisUos  of  the  manufacture  of  coke  in  the  Cincinnati  district ,  OhiOf  from  1880  to  1896, 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Estab- 

Oveos. 

lish- 
ments. 

Built. 

Build- 
ing. 

4 

32 

0 

4 

32 

0 

4 

32 

0 

5 

57 

0 

6 

57 

0 

5 

82 

0 

5 

82 

0 

5 

150 

20 

6 

156 

12 

5 

146 

0 

5 

150 

0 

3 

130 

0 

4 

146 

0 

3 

142 

0 

3 

92 

0 

3 

92 

0 

3 

92 

0 

Coal  used. 


Short  torn. 
16, 141 
20,607 
19,687 
33,978 
32,134 
17,480 
17, 015 
56,723 
63,217 
75,892 
68,266 
13,403 
31,330 
13,700 
42,995 
9,628 
16, 495 


Coke  pro« 
duced. 


Total  value 

of  coke  at 

ovens. 


Short  tons. 
10, 326 
13,237 
12,045 
20,106 
18,840 
10,962 
10,566 
32,894 
35,868 
45, 108 
43,  278 

9,080 
19, 320 

9,000 
26, 417 

5,657 
10, 181 


$42,255 
54, 4:59 
47, 437 
65,990 
61, 072 
35,873 
31,633 
95,754 
95, 618 

120, 899 

171,848 
31, 529 
64,319 
27,000 
81, 751 

'  16,971 
31,068 


Value  of 
coke  at 
ovens, 

per  ton. 


$4.09 
4.11 
3.78 
3.28 
3.24 
3.27 
2.99 
2.91 
2.67 
2.68 
3.97 
3.47 
3.33 
3.00 
3.09 
3.00 
3.05 


Yield  of 

coal  in 

coke. 


Per  cent. 
64 
64 
64 
59 
59 
63 
62.1 
56 
57 
59 
63 

67.6 
61.6 
65.7 
61 

58.8 
61.7 


Ohio  district, — This  district,  as  noted  above,  includes  all  of  the  ovens 
coking  Ohio  coal,  and  the  ovens  at  Leetouia,  in  Columbiana  County, 
and  in  the  vicinity  of  Steubenville  and  Bridgeport,  which  latter  place 
is  opposite  Wheeling,  West  Virginia.  It  also  includes  125  ovens  of  the 
Marietta  Eun  Coal  and  Coke  Company  and  50  ovens  of  the  Black  Dia 
mond  Coal  and  Coke  Company  in  the  Federal  Valley  district. 
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Statiatioa  of  the  manufaoture  of  ooke  in  the  Ohio  distriot,  Ohio,  from  1880  to  1896, 


Year. 


Estab- 
lish- 
ments. 


Ovens. 


BuUt. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Build- 
ing. 


11 

584 

11 

609 

12 

615 

13 

625 

14 

675 

8 

560 

10 

478 

10 

435 

9 

391 

8 

316 

8 

293 

6 

291 

6 

290 

6 

293 

5 

271 

5 

285 

6 

339 

25 
0 
0 
0 
0 
0 
0 
208 
0 
0 
1 
0 
0 
0 
0 
0 
0 


Coal  used. 


Short  tarw. 
156, 312 

180,438 

161, 890 

118, 524 

76,030 

51. 316 

42. 317 
108, 251 

60,984 
56,936 
58,655 
55, 917 
63,906 
29,263 
12, 329 
42,293 
112,428 


Coke  pro- 
duced. 


Short  tons. 
90,270 

106,232 

91, 677 

67,728 

43,869 

28,454 

24,366 

60,110 

1,326 
30,016 
31,335 
39,638 
32,498 
13,436 

6,223 
23, 393 
70,687 


Total  value 

of  coke  at 

ovens. 


$213, 650 

243,289 

218, 676 

159, 670 

95,222 

73,850 

62,409 

150,227 

70, 712 

67, 323 

46, 242 

45,372 

48,588 

16, 671 

9,124 

52,684 

177, 721 


Value  of 
coke  at 
ovens, 
per  ton. 

Yield  of 

coal  in 

coke. 

Fero0fU, 

$2.37 

57 

2.39 

59 

2.39 

57 

2.36 

57 

2.17 

58 

2.60 

55 

2.56 

57i 

2.50 

55i 

2.25 

51 

2.24 

52.7 

1.47 

53.4. 

1.53 

53 

1.50 

50.9 

1.24 

46 

1.466 

50.5 

2.25 

55.3 

2.51 

62.8 

TOTAL  COKB  PBODCCTION  IN  OHIO. 


In  the  following  table  the  statistics  of  the  production  of  coke  in  the 
two  districts  of  Ohio  for  the  years  1880  to  1896  are  consolidated: 

statistics  of  the  manufacture  of  coke  in  Ohio  from  1880  to  1896, 


Year. 

Estab- 
lish- 
ments. 

Ovens. 

Coal  used. 

Coke  pro- 
duced. 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Build- 
ing. 

1880 

1881 

1882 

1883 

1884 

1885. 

1886 

1887 

1888 

15 
15 
16 
18 
19 
13 
15 
15 
15 

616 
641 
647 
682 
732 
642 
560 
585 
547 

25 
0 
0 
0 
0 
0 
0 
223 

12 

Short  tons. 
172,  453 
201,045 
181, 577 
152, 502 
108,164 
68,796 
59,332 
164, 974 
124, 201 

Short  tons. 

100, 596 

119, 469 

103,  722 

87,834 

62,709 

39.416 

34, 932 

93,004 

67,194 

$255,905 
297,728 
266, 113 
225,660 
156,294 
109, 723 
94,042 
245, 981 
166, 330 

$2.54 
2.49 
2.57 
2.57 
2.49 
2.78 
2.69 
2.65 
2.48 

Per  cent. 
58 
59 
57 
58 
58 
57 
59 
56 
54 
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SiatUtici  of  th€  manufaeture  of  coko  in  Ohio  from  1880  to  i^P^— Continued. 


Year. 

Eatab- 

liah- 

menta. 

Ovena. 

• 

Coal  used. 

Coke  pro- 
duced. 

Total  value 

of  coke  at 

ovens. 

Value  of 

ooke  at 

ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Build- 
ing. 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

13 
13 
9 
10 
9 
8 
8 
9 

462 
443 
421 
436 
435 
363 
377 
431 

0 
1 
0 
0 
0 
0 
0 
0 

Short  tons. 

132, 828 

126,921 

69,320 

95,236 

42,963 

55, 324 

51,921 

128,923 

Short  ions. 
75, 124 
74,633 
38,718 
51, 818 
22,436 
32,&40 
29,050 
80,868 

$188, 222 

218,090 

76,901 

112,907 

43, 671 

90,875 

69,655 

208, 789 

$2.50 
2.92 
1.99 
2.18 
1.95 
2.78 
2.40 
2.58 

PeremU, 
56 
59 
56 
54.4 
52 
69 
56 
62.7 

The  character  of  the  coal  used  in  the  manafactare  of  coke  in  Ohio 
since  1890  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  manufaeture  of  ooke  in  Ohio  since  1890, 


Year. 


Run  of  mine. 


Unwashed,  i     Washed. 


Slack. 


'  Short  tons. 

1890 34,729 

1891 1  5,200 

1892 1  a5,334 

1893 1  0 

1894 1  0 

1895 28,053 

1896 1  88,616 


Short  tons. 
0 


0 
0 
0 
0 
0 
0 


Unwashed. 

Short  tons. 
54,473 
64,120 
32,402 
24, 859 
14,845 
10,868 
24, 325 


Washed. 


S^prt  tons. 
37,  719 
0 
27,500 
18,104 
40, 479 
13,000 
15, 982 


Total. 


Short  tons. 
126, 921 
69,  320 
95,236 
42,963 
55, 324 
51,921 
128,923 


PENNSYLVANIA. 

The  coking  districts  of  Pennsylvania  have  been  so  frequently  de- 
scribed in  previous  volumes  of  Mineral  Eesources  that  it  is  not  nec- 
essary to  enter  into  any  details  regarding  them.  As  it  is  important, 
however,  that  the  dividing  line  between  these  districts  should  be  kept 
in  mind  in  examining  these  statistics,  the  followiDg  brief  statement  as 
to  the  territory  included  in  these  districts  is  given: 

The  Allegheny  Mountain  district  includes  the  ovens  along  the  line  of 
the  Pennsylvania  Railroad  from  Gallitzin  eastward  over  the  crest  of  the 
Alleghenies  to  beyond  Altoona.  The  Allegheny  Valley  district  includes 
the  coke  works  of  Armstrong  and  Butler  counties  and  one  of  those  in 
Clarion  County,  the  other  ovens  in  the  latter  county  being  included  in 
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the  EeyDoldsville-Walston  district.  The  Beaver  district  includes  the 
ovens  in  Beaver  County;  the  Blossburg  and  Broad  Top  those  in  the 
Blossburg  and  Broad  Top  coal  fields.  The  ovens  of  the  Clearfield-Center 
district  are  chiefiy  in  the  two  counties  from  which  it  derives  it  name. 
The  Oonnellsville  district  is  the  well-known  region  in  western  Pennsyl- 
vania, in  Westmoreland  and  Fayette  counties,  extending  from  just 
south  of  Latrobe  to  Fairchance.  The  Greensburg,  Irwin,  Pittsburg,and 
Eeynoldsville-Walston  districts  include  the  ovens  near  the  towns  which 
have  given  the  names  to  these  districts.  The  Upper  Oonnellsville  dis- 
trict, sometimes  called  the  Latrobe  district,  is  near  the  town  of  Latrobe. 
In  the  following  table  the  statistics  are  given  of  the  production  of 
coke  in  Pennsylvania  for  the  years  1880  to  1896 : 

Statistics  of  the  manufacture  of  coke  in  Pennsylvania  from  1880  to  1896, 


Tear. 

Estab- 
lish- 
ments. 

Ovens. 

Coal  nsed. 

Coke  pro- 
duced. 

ToUl  value 

of  coke 

at  ovens. 

Value 

of  coke 

at 

ovens, 
per  ton . 

Yield 
of  coal 
in  coke. 

Bnilt. 

Bnild- 
ing. 

Short  tons. 

Short  tana. 

Per  cent. 

1880... 

124 

9,501 

836 

4, 347, 558 

2, 821, 384 

$5, 255,  040 

$1.86 

65 

1881... 

132 

10,881 

761 

5,  393, 503 

3, 437, 708 

5, 898, 579 

1.70 

64 

1882... 

137 

12,424 

642 

6, 149, 179 

3,  945, 034 

6, 133, 698 

1.55 

64 

1883... 

140 

13, 610 

211 

6, 823, 275 

4, 438, 464 

5,410,387 

1.22 

65 

1884... 

145 

14, 285, 

232 

6, 204, 604 

3, 822, 128 

4, 783, 230 

1.25 

62 

1885... 

133 

14, 553 

317 

6, 178, 500 

3, 991, 805 

4, 981, 656 

1. 25     64. 6 

1886... 

108 

16, 314 

2, 558 

8, 290, 849 

5, 406,  .597 

7, 664, 023 

1. 42     65. 2 

1887... 

151 

18,294 

802 

8, 938, 438 

5, 832, 849 

10, 746, 352 

1.84     65.3 

1888... 

120 

20,381 

1,565 

9, 673, 097 

6,  545, 779 

8, 230, 759 

1.26     68 

1889... 

109 

22, 143 

567 

11, 581, 292 

7,  a59, 055 

10, 743, 492 

1.40     66 

1890... 

106 

23,430 

74 

13, 046, 143 

8, 560, 245 

16, 333, 674 

1.91  ;  65.6 

1 

1891... 

109 

25,324 

11 

10, 588, 544 

6, 954, 846 

12, 679, 826 

1.82  ,  66 

1892... 

109 

25,366 

269 

12, 591, 345 

8, 327, 612 

15, 015, 336 

1.80  ,  66.1 

1 

1893... 

102 

25,744 

19 

9,  386, 702 

6, 229, 051 

9, 468, 036 

1.52     66 

1894. . . 

101 

25,824 

118 

9, 059, 118 

6, 063, 777 

6, 585, 489 

1.086  66.9 

1 

1895... 

99 

26,042 

170 

14, 211, 567 

9, 404, 215 

11, 908, 162 

1.266  66.2 

1896a.. 

158 

26,658 

154 

11, 124, 610 

7, 356, 502 

13, 182, 859 

1. 792'  66. 1 

a  Includes  coal  nsed,  coke  produced,  and  its  value  in  New  York. 
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In  the  following  tables  will  be  found  the  statistics  of  the  production 
of  coke  in  Pennsylvania,  by  districts,  for  the  years  1894, 1895,  and  1896. 

Coke  production  in  Pennsylvania  in  1896,  by  districts. 


District. 


AllegbeDy  Moun- 
tain   

Allegheny  Valley 

Beaver 

Broad  Top 

Clearfield-Ceiiter 

Connellaville 

Greensburg 

Irwin 

Pittsburg 

Beynoldsville- 

Walston  (e)  ... 

Upper    Connells- 

ville 

Total 


EfttAb- 

lish- 

ments. 


X  amber 

of 
ovens. 


13j  at,  188 

2  116 

3  6  35 
5  480 
7         666 

88  cl8,  347 
3|  '  178 
5         669 

11     1, 264 


'Num- 
ber of 
ovens 
build- 
ing. 


0 

oj 

0 
0 
0 
0 
0 
0 


Coal  nsed. 


Coke  pro- 
duced. 


Value  of 
coke  at 
ovens. 


1,852 


14/1,863 


158  26,658 


Short  tons.  Short  tons. 

408, 827     266, 473  $349, 

12, 445         7, 467  14, 

13, 845         9, 004  17, 

111,  145|      72, 175  126, 

183, 056,    118, 155!  164, 

8, 107, 5365, 462, 490 10, 018, 

36, 963       24, 642|  30, 


279,104 


175, 916       275, 


373 
934 
200 
306 
266 
946 
928 
518 


Aver- 
age 
price 
per 
ion. 


Yield 
of  coal 

in 
coke. 


$1.31 
2.00 
1.91 
1.75 
1.39 
1.834 
1. 255|66. 7 
1.56663 


Peret. 

65 

60 

65 

&1.9 

64.5 

67.4 


dl20       583,984     368,070       941,076 


34 


770, 104     445, 998 


2.56 


673,625  1.51 


0       617,601|    406,112i      570,687 


1.405 


63 


57.9 


65.7 


154 11, 124, 610  7, 356, 502 13, 182, 859  1. 792  66. 1 


a  lucludes  60  Otto-Hoffman  ovens.  e  Includes  50  Semet-Solvay  ovens. 

b  Includes  25  Semet-Solvay  ovens  in  Mercer  County.  d  Otto-Hoffman  ovens. 

e  Includes  coal  used,  coke  produced,  and  its  value  in  New  York. 

/Includes  30  Newton -Chambers  and  3  Slocum  ovens. 

Coke  production  in  Pennsylvania  in  1895 ^  hy  districts. 


District. 


Estab-i  Number 
lish-  I       of 
ments.    ovens. 


Allegheny  Moun- 
tain   

Allegheny  Valley 

Beaver  

Blossburg 

Broad  Top 

Clearfield-Center . 

Connellsville  .... 

Greenaburg 

Irwin 

Pittaburg 

Reynoldsville 
Walstou 

Upper  Connells- 
ville   

Total 


Num 
ber  of 
ovens 
build, 
ing. 


13 

2| 

2; 

^i 
5 

8 

29 

3 

5 

9 

8 

14 


99 


a  1, 233j 
116, 

200, 
460, 
695 
18, 028! 
118 
725 
973 

1,637 

1,849 


Coal  uited. 


26,042 


0 
0 

0| 
0 
0 
0 
5  80 
0 
0 
0 


Coke  pro- 
duced. 


Value  of 
coke  at 
ovens. 


Short  tons. 


Short  tons. 

271,096 

0 

2,888 

976 

133, 276 

155^088 

12,174,597,8,181,179 

31, 300'      20, 309 

166, 124     103, 872 


173,965 

0 

1,584 

488 

85,842 

99,469 


Aver- 
age 

price 
per 
ton. 


Yield 
of  coal 

in 
coke. 


452,  845 


0       504, 092 


o30 


110 


319, 285 


14,211,567 


232, 529 


296,820 
208,158 


9, 404, 215 


$214, 741 

0 

3, 940 

1,220 

150, 224 

131, 188 

10, 122, 458 

22,340 

105,609 

547,284 


!  Peret. 
.23  |64 
0         0 
2.49   54.8 


2.50 

1.75 

1.32 

1.237 

1.10 

1.017 

2.35 


357,266  1.20 


251, 892 


1.21 


50 

64.4 

64 

67.2 

65 

62.5 

51.3 

58.9 

65 


11,908,1621  1.26666.2 


a  Includes  60  Otto- Hoffman  ovens.  b  Includes  50  Semet  Solvay  ovens. 

e  By-product  beehive  ovens. 
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Coke  production  in  Pennsylvania  in  1894,  hy  dieiriotB. 


Diitriot. 


Allegheny  Monn- 
taiu 

Allegheny  Valley 

Beaver 

Blossbarfp 

Broad  Top 

Clearfield-Center . 

Connellaville 

Greensbnrg 

Irwin 

Pittsburg 

Reyuoldsville- 
Walston 

Upper  Conuells- 
ville 

Total 


Estib- 

lish. 
men  to. 


16 
2 
2 
1 
5 
8 

29 
3 
5 
9 

8 

14 


101 


Num- 

IT'omber 

ber  of 

of 

ovens 

OTens. 

bnUd- 

ing. 

1,253 

0 

116 

0 

8 

0 

250 

0 

454 

14 

Coalaaed. 


694 
17, 829 
118 
725 
779 

1,755 

1,843 


25,824 


0 
0 
0 
0 
104 

0 

0 


118 


Short  tons. 

92,965 

0 

2,968 

670 

53, 216 

61,428 


Coke  pro* 
duced. 


Short  tona. 

58,823 

0 

1,624 

332 

34,089 

38,825 


7,656,1695,192,080 

27, 290;  15. 872 

176, 318  110, 995 

371,569  227,100 

1 

336,554  207,238 

I 

279,971  176,799 


9,059,1186,063,777 


Yalae  of 

coke  at 

ovene. 


$71, 161 

0 

4,251 

896 

51, 815 

51,482 

5, 405, 691 

18, 413 

119, 764 

351,825 

297,596 

212,595 


Aver- 

pnoe 
per 
ton. 


$1.21 
0 
2.62 
2.70 
1.52 
1.33 
1.04 
1.16 
1.08 
1.55 

1.44 

1.20 


6,585,489 


1.086 


Yield 
of  coal 

in 
coke. 


Peret. 
63.3 
0 
54.7 
49.6 
64.1 
63.2 
67.8 
58.2 
63 
61.1 

61.6 

63.1 


66.9 


From  the  above  tables  it  will  be  seen  that  the  coke  produced  in  Penn- 
sylvania in  1895,  the  year  previous  to  the  one  under  review,  was  the 
largest  in  its  history.  The  production  in  1894,  on  the  other  hand,  was 
the  smallest  in  the  nine  years  from  1888  to  1896,  inclusive.  The  output  in 
1895  was  3,340,438  tons,  or  55  per  cent  larger  than  in  1894.  In  1896  the 
output  was  2,047,713  tons,  or  22  per  cent  less  than  in  1895,  and  1,292,725, 
or  21  per  cent,  more  than  the  product  in  1894.  The  amount  of  coke 
made  in  the  State  in  1896  was  7,356,502  tons.  This  is  111,570  tons 
less  than  the  average  production  for  the  eight  years  immediately  pre- 
ceding. In  these  eight  years  there  were  four  in  which  the  production 
was  less  than  in  1896,  and  four  in  which  the  output  was  greater. 

By  referring  to  the  table  giving  the  production  of  coke  in  the  United 
States  in  1896,  it  will  be  seen  that  out  of  a  total  of  11,788,773  short 
tons  Pennsylvania  produced  7,356,502  tons,  or  62.4  per  cent.  This  was 
the  smallest  percentage  made  by  the  State  in  a  number  of  years.  In 
1895  she  produced  70.5  per  cent  of  the  total,  and  not  for  several  years 
has  her  percentage  fallen  below  65. 

While  the  amount  of  coke  produced  in  1896  was  more  than  2,000,000 
tons  less  than  in  1895,  in  the  value  of  the  product  there  was  an  increase 
of  over  $1,250,000.  If  the  product  in  1896  had  realized  the  same  price 
per  ton  as  the  average  in  1895  ($1,266)  the  total  value  would  have  been 

$9,390,3l0insteadof  813,182,859,80  that  forthesameamountof  work  done 
the  producers  were  $3,792,549  better  off.    The  decrease  in  the  output  and 
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increase  in  value  were  due  entirely  to  the  determination  of  the  larger 
coke-making  concerns  in  the  Connellsville  region  to  maintain  prices 
on  a  profitable  basis.  The  price  for  foundry  coke  was  put  at  $2.30 
per  ton,  and  maintained  at  that  figure  throughout  the  year.  The 
highest  price  obtained  in  1895  was  $2  in  October,  November,  and 
December.  From  April  to  December  the  price  was  $1.50,  while  in 
January,  February,  and  March  it  was  as  low  as  $1.15.  An  increase  of 
100  per  cent  in  price  naturally  recited  in  a  curtailment  of  production. 

In  the  production  of  those  7,356,502  tons  of  coke  in  Pennsylvania  in 
1896, 11,124,610  tons  of  coal  were  used,  or  1.51  tons  of  coal  to  a  ton  of 
coke.  This  ratio  was  the  same  in  1895.  In  1895  the  average  value  per 
ton  of  the  coal  charged  into  the  ovens  was  61.6  cents.  In  1896  the  aver- 
age value  per  ton  was  62.5  cents,  so  it  may  be  readily  seen  that  the 
advance  in  the  price  of  coke  was  not  due  to  any  noticeable  advance  in 
the  price  of  coal,  but  was  due  to  the  ability  of  producers  to  maintain 
prices. 

As  has  previously  been  explained,  the  amount  of  coke  reported  as 
produced  per  ton  of  coal  is  probably  in  excess  of  the  actual  yield. 
The  probability  is  that  the  actual  product  is  somewhat  less  than  66 
X>er  cent.  Much  of  the  coal  is  not  weighed  before  charging  into  the 
ovens,  and  consequently  the  yield  is  largely  an  estimate,  and  much  of 
that  which  is  charged  is  paid  for  by  the  measured  bushel,  while  the 
coke  is  sold  by  the  weighed  ton. 

The  character  of  the  i^oal  used  in  the  manufacture  of  coke  in  Penn- 
sylvania since  1890  is  shown  in  the  following  table: 

Charaoler  of  coal  used  in  the  manufacture  of  ooke  in  Pennsylvania  since  1890, 


Tear. 

1 
Run  of  mine.              {                   Slack. 

Total. 

Unwaehed.    I     Washe<1.     ^    Unwashed. 

1 

Washed. 

1890 

1891 

1892 

Short  tont. 
11, 788, 625 

9,  470,  646 
11, 237, 253 

8,302,307 

8, 671, 534 
13, 618, 376 

9, 289,  089 

Short  ton*. 
303, 591 
256,807 
159, 698 

Short  tons. 
630,195 
558,106 

1, 059, 994 
739, 128 
204,811 
440,869 

1, 463, 047 

Short  tons. 
323,  732 
302,985 
134,400 
128,505 

64,494 
117, 594 

99,392 

Short  tont, 
13, 046, 143 
10, 588,  544 
12, 591, 345 
9, 386,  702 
9,059,118 
14,211,567 
11, 124, 610 

1893 

216, 762 

118,279 

34,728 

273, 082 

1894 

1895 

1896(a) 

(a)  Includes  coal  used  in  New  York. 

The  above  table  shows  that  of  the  11,124,610  tons  of  coal  made  into 
coke  9,289,089  tons,  or  83.5  per  cent,  was  unwashed  run  of  mine; 
1,463,047  tons,  or  13  per  cent,  was  unwashed  slack ;  273,082  tons,  or  2.5 
per  cent,  was  washed  run  of  mine,  and  99,392,  or  not  quite  1  per  cent, 
was  washed  slack.    In  1895  unwashed  run  of  mine  was  over  95  per 
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cent  of  the  total,  and  unwashed  slack  3  per  cent.  The  amount  of 
washed  coal,  run  of  mine  and  slack  combined,  was  less  than  2  per 
cent.  The  amount  of  washed  coal  in  1896  was  nearly  two  and  one- 
half  times  as  much  as  in  1895,  and  the  amount  of  unwashed  slack.in 
1896  used  was  more  than  three  times  that  of  1895.  The  amount  of 
run  of  mine  coal  used  in  1896  was  more  than  4,000,000  tons  less  than 
in  1895.  While  the  remarkable  feature  of  coke  production  in  1895 
was  an  increase  in  all  of  the  important  coke-producing  regions,  the 
notable  feature  in  1896  was  the  greatly  reduced  production  in  the  Con- 
nellsville  district  and  marked  increases  in  all  the  other  districts  except 
two — the  Blossburg,  which  produced  488  tons  in  1895  and  was  aban- 
doned in  1896,  and  the  Broad  Top,  which  produced  85,842  tons  in  1895 
and  72,175  in  1896.  As  an  offset  to  the  abandonment  of  the  ovens  in 
the  Blossburg  district,  the  116  ovens  in  the  Allegheny  Valley  district, 
which  were  idle  in  1894  and  1895,  resumed  in  1896,  with  an  output  of 
7,467  tons. 

The  Allegheny  Mountain  district  increased  its  output  from  58,823 
tons  in  1894  to  173,965  tons  in  1895,  and  again  to  266,473  tons  in  1896. 
The  Clearfield-Center  district  produced  38,825  tons  in  1894, 99,469  tons 
in  189*5,  and  118,155  tons  in  1896.  In  the  Pittsburg  district  production 
increased  from  227,100  tons  in  1894  to  232,629  tons  in  1895,  and  to 
368,070  tons  in  1896.  The  Reynolds ville-Walsfcon  district  increased  from 
207,238  tons  in  1894  to  296,820  tons  in  1895,  and  to  445,998  tons  in  1896. 
The  Upper  Connellsville  district  produced  176,799  tons  in  1894,  208,158 
tons  in  1895,  and  406,112  tons  in  1896.  Comparing  the  production  of 
these  districts  in  1896  with  that  in  1894,  it  is  seen  that  the  Allegheny 
Mountain  district  increased  its  production  to  four  and  one-half  times 
what  it  was  in  1894,  the  Clearfield-Ceuter  district  more  than  three 
times,  the  Pittsburg  district  about  one  and  two-thirds,  the  Beynoldsville. 
Walston  more  than  double,  and  the  Upper  Oonnellsville  two  and  a  half 
times.  Compared  with  the  production  in  1895,  the  Allegheny  Mountain 
district  shows  an  increase  in  1896  of  92,508  tons,  or  53  per  cent;  the 
Olearfield-Center  district  18,686  tons,  or  about  18  i)er  cent;  the  Pitts- 
burg district  135,541  tons,  or  58  per  cent;  the  Beynoldsville- Walston 
district  149,178  tons,  or  50  per  cent,  and  the  Upper  Connellsville  197,954 
tons,  or  95  per  cent.  The  Irwin  district,  whose  product  in  1895  was  a 
little  less  than  in  1894,  increased  its  output  in  1896  72,044  tons,  or  about 
70  per  cent. 

It  was  in  the  Oonnellsville  region,  therefore,  that  the  decreased  pro- 
duction occurred.  The  output  in  this  district  in  1895  increased  2,989,099 
tons,  or  more  than  57  per  cent  over  that  of  1894.  The  production  in 
1896  decreased  2,718,689,  or  33  per  cent  below  1895,  and  was  only 
270,000  tons  more  than  in  1894.  This  decreased  production  was  due 
entirely  to  the  determination  on  the  part  of  producers  to  maintain 
prices  at  a  profitable  figure.  Had  the  decrease  in  production  been  due 
to  other  causes,  the  value  would  have  decreased  in  proportion.    As  it 
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was,  the  amoant  received  by  Oonnellsville  coke  makers  for  the  5,462,490 
tons  of  coke  made  in  1896  was  within  1  per  cent  of  that  received  for 
the  8,181,179  tons  made  in  1895,  and  nearly  doable  the  value  of  the 
6,192,080  tons  produced  in  1894. 

The  producers  in  the  other  regions  received  additional  benefit  from 
the  lessened  product  and  higher  prices  of  Oonnellsville  coke  in  better 
prices  for  themselves.  The  average  price  per  ton  in  the  Allegheny 
Mountain  district  advanced  from  $1.23  to  $1.31 ;  in  the  Clearfield-Center 
from  $1.32  to  $1.39;  in  the  Irwin  district  from  $1,017  to  $1,566;  in  the 
Pittsburg  district  from  $2.35  to  $2.56;  in  the  Reynoldsville-Walston 
district  from  $1.20  to  $1.51,  and  in  the  Upper  Oonnellsville  from  $1.21 
to  $1,405.  The  price  for  Oonnellsville  coke  advanced  from  $1,237  in 
1895  to  $1,834  in  1896,  and  the  average  for  the  State  advanced  from 
$1,266  to  $1,792. 

During  1896  the  by-product  ovens  mentioned  in  the  report  for  1895 
became  producers.  These  include  60  Otto- Hoffman  ovens  at  the  0am- 
bria  Iron  Works,  at  Johnstown,  25  Semet-Solvay  ovens  in  Mercer 
Oounty,  50  Semet-Solvay  ovens-  at  Dunbar,  30  Newton -Ohambers  at 
Latrobe,  and  3  Slocum  ovens  at  Bolivar.  The  returns  for  1896  show 
that  120  more  of  the  Otto- Hoffman  ovens  were  in  course  of  construc- 
tion in  the  Pittsburg  district  at  the  close  of  the  year. 

ConnelUville  district — The  decreased  production  of  the  Oonnellsville 
district  in  1896  has  not  affected  its  standing  as  the  most  important 
coke-producing  center  in  the  United  States.  This  region  produced  87 
per  cent  of  the  Pennsylvania  product  in  1895  and  61  per  cent  of  the 
total  output  in  the  United  States.  In  1896  the  Oonnellsville  region 
produced  74  x>er  cent  of  Pennsylvania's  total  and  46  per  cent  of  the 
total  product  in  the  United  States. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  the 
Oonnellsville  region  from  1880  to  1896 : 

8tai%9iio9  of  the  manufaoture  of  ooke  in  the  Connellaville  region,  Pennsylvaniaf  from  1880 

to  1896, 


Year. 

Estab- 
lish- 
ments. 

Ovens. 

Coal  used. 

Coke  pro- 
daoed. 

Total  value 

of  coke  at 

oven9. 

Valne 

of  coke 

at 

ovens 
per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Build- 
ing. 

1880.... 
1881.... 
1882.... 
1883.... 
1884.... 
1885.... 

XooD .... 

1887.... 

67 
70 
72 
74 
76 
68 
36 
73 

7,211 
8,208 
9,283 
10, 176 
10,543 
10, 471 
11, 324 
11,923 

731 

654 

592 

101 

200 

48 

1,895 

98 

Short  tont. 
3, 367, 856 
4, 018, 782 
4, 628, 736 
5,355,380 
4,829,054 
4, 683, 831 
6, 305, 460 
6. 182, 846 

Short  tont, 
2, 205, 946 
2, 639, 002 
3, 043, 394 
3, 552, 402 
3, 192, 105 
3, 096, 012 
4, 180, 521 
4. 146, 989 

$3, 948, 643 
4, 301, 573 
4, 473, 789 
4, 049, 738 
3, 607, 078 
3, 776, 388 
5, 701, 086 
7, 437, 669 

$1.79 
1.63 
1.47 
1.14 
1.13 
1.22 
1.36 
1.79 

PerunU 
66.5 
65^7 
65.8 
66.3 
66.1 
66.1 
66.3 
67 
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Staiistica  of  the  manufactum  of  coke  in  the  CtynneUsville  region,  Penneylvania,  from  1S80 

to  i^^—Contiuued. 


Year. 


Estab- 
lish- 
menta. 


Ovens. 


1888. 

1889. 

1890. 

1891. 

1892., 

1893.. 

1894.. 

1896.. 

1896.. 


38 
29 
28 
33 
31 
28 
29 
29 
88 


Bollt. 


Build- 
ing. 


12, 818  |1, 320 


14,458 
15,865 
17,551 
17,309 
17,504 
17,829 
18,028 
al8, 347 


430 
30 
0 
0 
5 
0 

a80 
0 


Coal  ased. 


Short  torn. 
7, 191, 708 
8, 832, 371 
9, 748, 449 
7, 083, 705 
9, 389, 549 
7, 095,  491 
7,  656, 169 
12, 174, 597 
8, 107, 536 


Coke  pro- 
daceid. 


Short  tons. 
4, 955, 553 
5, 930, 428 
6, 464, 156 
4, 760, 665 
6, 329, 452 
4, 805, 623 
5, 192, 080 
8, 181, 179 
5, 462, 490 


Total  value 

of  coke  at 

ovena. 


$5, 884, 081 
7, 974, 633 

12, 537, 370 
8, 903, 454 

11, 598, 407 
7, 141, 031 
5, 405, 691 

10, 122, 458 

10, 018, 946 


Value 

of  coke 

at 

ovens 
per ton. 

Yield  of 

coal  in 

coke. 

Percent. 

$1.19 

69 

1.34 

67 

1.94 

66 

1.87 

67 

1.83 

67.4 

1.49 

67.7 

1.04 

67.8 

1.237 

67.2 

1.834 

67.4 

a  Includes  60  Semet-Solvay  by-product  ovens. 

In  the  CoDDellsville  region  the  old  beehive  oven  still  stands  snpreme, 
all  but  50  of  the  18,347  in  the  district  being  of  this  type.  The  excep- 
tion consists  of  a  bank  of  Semet-Solvay  ovens,  which  were  copipleted 
in  1895,  and  contributed  to  the  product  in  1896. 

In  the  following  table  will  be  found  a  statement  taken  from  the  files 
of  the  American  Manufacturer  of  Pittsburg,  showing  the  number  of  cars 
shipped  out  of  the  region  in  1894, 1895,  and  1896.  It  is  to  be  remem- 
bered that  the  great  strike  of  1894  was  responsible  for  the  small 
shipments  in  that  year. 

Monthly  shipments  of  coke  from  the  ConnellariUe  region  during  1894,  1895,  and  1896. 


Months. 


January . . . 
February  . 

March 

April 

May 

June 

July 

AugUHt 

September 
October . . . 
November . 
December . 


Cars. 


1894. 


17,558 
20,560 
23, 216 
20,678 
3,328 
11, 518 
11,518 
23,476 
35,841 
30,294 
30,714 
31.  774 


1895. 


Total. 


260.  475 


29,530 
31, 643 
44,384 
29,674 
32,930 
30,507 
32,944 
41, 820 
35,568 
37, 251 
47,680 
38,885 


1896. 


432, 816 


26, 891 
31,808 
29,992 
27,  240 
33,307 
22, 263 
23, 457 
22,214 
12, 815 
17, 237 
16,804 
21,238 


285,266 
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The  correspondent  of  the  American  Manufacturer,  in  ConnellBville, 
in  reporting  the  industry  for  that  paper,  says : 

The  ConnellBville  coke  trade  daring  the  year  showed  no  special  feature  farther 
than  the  great  dnllneas  which  cut  down  production  so  greatly  in  the  latter  part  of 
the  summer.  The  largest  output  in  the  ConnellsTille  region  was  during  the  month 
of  February,  and  the  smaUest  was  in  September.  Prices  during  the  year  showed  no 
material  change.  The  larger  companies,  who  practically  control  the  market,  have 
sustained  one  rate  during  the  year,  keeping  furnace  coke  at  $2,  foundry  at  $2.30, 
and  crushed  at  $2.35  per  ton  f.  o.  b.  at  ovens.  It  can  not  be  said,  however,  that  these 
were  the  only  coke  prices  during  the  year.  Several  of  the  smaller  companies  con- 
tinued to  sell  furnace  coke  at  $1.75  for  a  great  part  of  the  year,  and  at  times  even 
lower  figures  were  rumored. 

The  following  table  shows  how  prices  were  quoted  throughout  the 


year: 


Average  monthly  pricee  of  coke  during  1896, 


Month. 


January... 
February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November. 
December . 


Furnace. 

Foundry. 

Cruahed. 

$1. 75  to  $2. 00 

$2.30 

$2.35 

1. 75         2. 00 

2.30 

2.35 

1. 75         2. 00 

2.30 

2.35 

1. 75         2. 00 

2.30 

2.35 

1. 75         2. 00 

2.30 

2.35 

1. 75         2. 00 

2.30 

2.35 

1.75         2.00 

2.30 

2.35 

1. 75         2. 00 

2.30 

2.35 

1. 75         2. 00 

2.30 

2.35 

1. 75        2. 00 

2.30 

2.35 

1. 75         2. 00 

2.30 

2.35 

1. 75        2. 00 

2.30 

2.35 

How  tlje  above  compares  with  the  prices  for  the  corresponding 
months  in  1895  may  be  seen  below: 

Average  monthly  prices  of  coke  during  1895. 


Month. 


January. . , 
February., 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November. 
December . 


Furnace. 


Foundry. 


$1.00 

$1.15 

$1.40 

1.00 

i.is 

1.40 

1.00 

1.15 

1.40 

1.35 

1.50 

1.65 

1.35 

1.50 

1.65 

1.35 

1.50 

1.65 

1.35 

1.50 

1.65 

1.35 

1.50 

1.65 

1.35 

1.50 

1.65 

1.60 

2.00 

2.25 

1.60 

2.00 

2.25 

1.60 

2.00 

2.25 

Crushed. 
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The  following  table  gives  the  ruliug  and  circular  prices  of  blast- 
furnace coke  free  on  board  at  the  ovens  for  the  past  sixteen  years: 

Monthly  pricea  of  ConnelUville  hlast-fumace  ookefree  on  board  at  ovens. 


Month. 


January 
February 
March  . . 

April 

May 

June 

July 

Aug:u8t. . 

Septemb^ 
October . . 
November 
December 


1881. 


$1. 50  to  $1. 75 
1. 50        1. 75 


1.50 
1.60 
1.60 
1.60 
1.50 


1.60 
1.60 
1.60 


1.75 
1.75 
1.65 
1.65 
1.60 
1.60 
1.60 
1.65 
1.65 
1.70 


1882. 


$1.70  to  $1.80 
1. 70        1. 80 


1.70 
1.70 
1.65 
1.50 
1.35 

1.25 

1.25 
1.15 


1.75 
1.75 
1.70 
1.65 
1.50 
1.35 
1.35 
1.25 
1.35 
1.35 


1883 

■ 

1884. 

$1. 15  to  $1. 20 

$1.00 

1.10 

1.20 

1.00 

1.05 

1.00 

1.05 

1.10 

.95 

1.05 

1.10 

.90 

1.10 

.90 

1.10 

.90 

1.10 

1.00 

1.10 

1.00 

1.10 

1.00 

1.10 

1.00 

1.10 

1885. 


$1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


Month. 


January  .. 
February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November. 
December . 


Month. 


1886. 

1887. 

$1.20 

$1.50 

1.20 

2.00 

1.35 

2.00 

1.35 

2.00 

1.50 

2.00 

1.60 

2.00 

1.50 

2.00 

1.50 

2.00 

1.50 

2.00 

1.50 

2.00 

.    1.50 

2.00 

1.50 

2.00 

1888. 


$1.75 
1.75 
$1.25  to  1.50 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.25 
1.25 


1889. 

1890. 

$1.25 

$1.75 

1.25 

1.75 

1.25 

2.15 

1.15 

2.15 

1.10 

2.15 

1.10 

2.15 

$1. 00  to  1. 10 

2.15 

1.10 

2.15 

1. 25      1. 50 

2.15 

1.50 

2.15 

1.75 

2.15 

1.75 

2.15 

1891. 


$1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.85 
1.85 
1.80 
1.80 


January  . . 
February  . 

March 

April 

May 

June 

July 

August  ... 
September 
October . . . 
November , 
December . 


1892. 

1893. 

$1.90 

$1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.70 

1.80 

1.60 

1.80 

1.50 

1.75 

1.45 

1.75 

1.25 

1.75 

1.20 

1.75 

1.20 

1.75 

1.10 

1.75 

1.05 

1894. 

1896. 

$0.95to$1.00 

$1.00 

.95 

1.00 

1.00 

1.00 

.92 

1.35 

.92 

1.35 

1.00 

1.35 

1.00 

1.35 

1.15 

2.00 

1.35 

1.30 

1.40 

1.35 

• 

1.00 

1.60 

1.01 

1.60 

1.00 

1.60 

1896. 


$1. 75  to  $2. 00 
1. 75        2. 00 


1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
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Tipper  CannellaviUe  district — ^This  district  includes  that  portion  of 
the  Gonnellsville  coal  troagb  or  basin  that  is  located  northward  from  a 
X>oint  just  below  Latrobe.  The  coal  differs  somewhat  from  that  found 
in  the  lower  part  of  the  basin. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  the 
Upper  Oonnellsville  region  for  the  years  1880  to  1896: 

Statiatic$  of  the  manufaeture  of  coke  in  ike  Upper  ConnellavUle  dUirioifrom  1880  to  1896* 


Year. 


1880.... 
1881.... 
1882.... 
1883.... 
1884.... 
1885.... 
1886.... 
1887.... 
1888.... 
1889.... 
1890...- 
1891.... 
1892.... 
1893.... 
1894.... 
1895.... 
1896.... 


Eatab- 

lUh. 

meBta. 


Oveiu. 


Bailt. 


8 
10 
11 
11 
11 
11 
12 
16 
16 
13 
14 
14 
14 
14 
14 
14 
14 


757 
986 
1,118 
1,118 
1.118 
1,168 
1,337 
1,442 
1,977 
1,568 
1,569 
1,724 
1,843 
1,843 
1,843 
1,849 
61,863 


Baild- 
ing. 


0 

0 

0 

0 

0 

40 

29 

87 

0 

80 
28 
0 
0 
0 
0 
a  30 
0 


Coal  used. 


Short  torn. 
319,927 
588,924 
650,174 
668,882 
496,894 
555, 735 
691, 331 
717, 274 
657,966 
635,220 
889,277 

1,000,184 
706, 171 
499,809 
279, 971 
319, 285 
617,601 


Coke  pro* 
daced. 


Short  ton*. 
229,433 
343,728 
375, 918 
389,053 
294,477 
319, 297 
442,968 
470,233 
441,966 
417, 263 
577, 246 
649,  316 
451,975 
320, 793 
176,  799 
208,158 
406,112 


Total  value 

of  coke  at 

ovens. 


$397,945 
548,362 
536,503 
422, 174 
311,665 
346,168 
572, 073 
840, 144 
617, 189 
609,828 
1,008,102 
1,111,056 
691,  323 
447,090 
212, 595 
251, 892 
570, 687 


Yalae  of 

coke  at 

ovens. 

per  ton. 


Yield  of 

coal  in 

coke. 


$1.73 
1.60 
1.43 
1.08 
1.06 
1.08 
1.29 
1.79 
1.40 
1.46 
1.75 
1.71 
1.53 
1.39 
1.20 
1.21 
1.405 


Percent. 
59 
58 
58 
58 
59 
57 
64.1 
a5.6 
68 
65.6 
64.9 
65 
64 
64 
63 
65 
65.7 


a  By-prodnct  beehive  ovens. 


h  Inclodes  33  byproduct  ovens. 


It  will  be  seen  in  the  above  table  that  the  output  in  1896  increased 
197,954  tons,  or  95  per  cent  over  1895,  and  that  the  district  recovered 
some  of  its  old-time  importance,  though  it  was  still  45,000  tons  short  of 
the  production  in  1892,  and  243,000  tons  less  than  in  1891,  when  the 
largest  yield  was  obtained.  In  1894  and  1895  the  production  was  less 
than  in  other  years  since  statistics  have  been  obtained. 

Allegheny  Mountain  district — In  this   district  are  included  all  the 
ovens  along  the  line  of  the  Pennsylvania  Eailroad  east  of  Blairsville 
and  tbose  in  Somerset  County. 
18  GEOL,  PT  6 46 


722 


MINERAL   RESOURCES. 


The  statistics  of  the  mauufacture  of  coke  in  the  Allegheny  Moon- 
t«aiii  district  from  1880  to  1896  are  as  follows: 

Statistict  of  the  manufacture  of  coke  in  the  Allegheny  Mountain  district  of  Pennsylvania 

from  1880  to  1896, 


ERtab- 
menta. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896, 


8 
9 
10 
10 
12 
11 
10 
10 
12 
16 


Ovens. 


Built. 


Build- 
ing. 


Coal  uaed. 


Coke  pro- 
duced. 


291 
371 
481 
532 
614 
523 
579 
694 
950 
1,069 


0 

0 

0 

0 

0 

82 

14 

150 

145 

20 


16 

1,171 

0 

16 

1,201 

0 

16 

1,260 

0 

15 

1,260 

0 

15 

1,253 

0 

13 

1,233 

60 

13 

1 

a  1,188 

0 

Short  tons. 
201,345 
225, 563 
284,544 
200,343 
241, 459 
327.666 
351, 070 
461, 922 
521, 047 
564,112 
633,974 
708, 523 
724, 903 
275,866 
92,965 
271,096 
408,827 


Short  tons. 
127, 525 
144, 430 
179, 580 
135,342 
156,290 
212, 242 
227,  369 
297,724 
335,689 
354,288 
402, 514 
448,067 
448, 522 
173, 131 
58,823 
173,965 
266, 473 


Total  value 

of  coke  at 

ovens. 


$289,929 
329, 198 
377, 286 
240,641 
203, 213 
286, 539 
374, 013 
671, 437 
479, 845 
601,964 
730,048 
782, 175 
775, 927 
264,292 
71, 161 
214,  741 
349, 373 


Value  of 

coke  at 

ovens, 

per  ton. 


Yield  of 

coal  in 

coke. 


$2.27 
2.28 
2.10 
1.78 
1.30 
1.30 
1.64 
2.25 
1.43 
1.69 
1.81 
1.75 
1.73 
1.53 
1.21 
1.23 
1.31 


Per  cent. 
63 
64 
63 
68 
65 
65 
64.8 
64.4 
64.4 
63.5 
63.5 
63 
61.9 
62.8 
63.3 
64 
6o 


a  Inclndes  60  Otto-Hoffman  ovens. 

This  district,  like  the  other  important  ones  in  the  State,  benefited  by 
the  higher  prices  of  Connellsville  coke,  and  the  production  increased 
92,508  tons,  or  53  per  cent,  over  1895,  and  was  four  and  one-half  times 
the  output  in  1894.  Still  it  did  not  reach  the  amount  made  in  1892,  and 
was  less  than  in  any  year  from  1887  to  1892,  inclusive. 

Clearfield -Center  district. — This  district  includes  the  ovens  in  Clear- 
field and  Center  counties,  including  Snow  Shoe,  Moshannon,  and  other 
well-known  coal  districts.  While  it  has  great  promises  for  the  future, 
much  of  its  coke  is  made  from  slack  coal,  and  the  prosperity  of  the  coke 
industry  in  the  district  depends  not  only  on  the  demand  for  coke,  but 
also  on  the  demand  for  coal  and  amount  of  slack  available. 
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The  statistics  of  the  manufactore  of  coke  in  the  Clearfield-Oenter 
district  for  the  years  1880  to  1896  are  as  follows : 

Staii9tio§  of  the  manufacture  of  ooke  in  the  Clearfleld'Center  district,  PennBylraniUf  from 

1880  to  1896, 


Year. 

Batab. 

lUh- 

menta. 

Ovess. 

Coal  used. 

Coke  pro- 
duced. 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Build- 
ing. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1 

2 

1 

1 

1 

2 

3 

6 

6 

6 

7 

7 

7 

8 

8 

8 

7 

0 

50 

50 

60 

60 

245 

299 

523 

601 

671 

701 

666 

731 

695 

694 

695 

666 

0 
0 
0 
0 
0 
0 
20 
10 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Short  tons. 

200 

20,025 

25,000 

26,500 

33,000 

69,720 

84,870 

154,566 

172,'999 

195,  473 

331, 104 

293,542 

231, 357 

155, 119 

61,428 

155,088 

183,056 

Short  tons. 

100 

13,350 

17,160 

18,696 

23,431 

48, 103 

55,810 

97,852 

115, 338 

120, 734 

212, 286 

183,911 

147, 819 

98,650 

38,825 

99,469 

118, 155 

$200 

22,695 

27,406 

28,844 

32,849 

70,331 

94,877 

198,095 

174, 220 

215, 112 

391, 957 

339,082 

264,422 

171, 482 

51,482 

131, 188 

164,266 

$2.00 
1.70 
1.60 
1.50 
1.40 
1.46 
1.70 
2.02 
1.51 
1.78 
1.85 
1.84 
1.79 
1.74 
1.33 
1.32 
1.39 

Per  cent. 
50 
67 
69 
71 
71 
69 
66 
63.3 
66.6 
61.7 
64 
63 

63.9 
63.6 
63 
64 
64.5 

While  the  production  in  this  district  increased  18,686  tons,  or  18  per 
cent,  over  the  output  of  L895,  and  was  three  times  the  product  of  1894, 
it  was  still  below  the  capacity  of  the  district  as  shown  in  the  produc- 
tion from  1888  to  1892.  The  better  conditions  in  1896,  both  in  amount 
and  value  of  the  product,  as  compared  with  1894  and  1895,  were  due 
to  the  high  price  of  Connellsville  coke. 

Broad  Top  district — The  ovens  situated  in  Bedford  and  Huntingdon 
counties,  comprising  what  is  known  as  the  Broad  Top  coal  field,  are 
included  in  this  district.  This  district  was  the  one  exception  to  the 
increased  production  outside  of  the  Connellsville  district  in  1896,  the 
output  here  decreasing  13,667  tons. 
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The  statisticB  of  the  mann&etare  of  coke  in  the  Broad  Top  re^on 
from  1880  to  1S96  are  shown  ia  the  following:  table: 

Statittia  of  iht  manufacture  of  coke  in  1A«  Broad  Top  region,  Pentu^lvania,  front  1880 


y«.. 

Oreni. 

CodDHd. 

Cokepro- 

Total  Tilue 
or  coke  ■[ 

V.lnB  of 
wikeit 

perUni. 

Tteld  or 

cultn 
coks. 

BuUt 

Bnild- 
log. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

5 
5 

188 
188 
298 
343 
453 
637 
662 
581 
591 
589 
482 
448 
448 
456 
454 
460 
480 

105 
105 

60 
110 
0 
0 
100 
0 
0 
0 

16 
0 
8 

14 

U 
0 
0 

92,894 

111,593 
170, 637 
220,932 
227,954 
190,836 
171, 137 
262,730 
196, 015- 
152,090 
247,823 
146,008 
185,600 
136,069 
63,216 
133, 27B 
111,  146 

61,130 

66,660 
105,  111 
147,154 
151,959 
112,073 
108,294 
164,535 
119,469 
91,256 
157,208 
90,728 
117,554 
86,762 
34,089 
85,842 
72, 175 

«123, 748 
167,074 
215,079 
271,692 
264,569 
185,656 
187,321 
347,061 
286,656 
186, 718 
314, 416 
197,048 
216,090 
150,196 
51, 815 
150,224 
126,306 

S3. 40 

3.51 
2.06 
1.81 
1.74 
1.65 
1.73 
2.11 
2.40 
2.05 
2.00 
2.17 
1.84 
1.73 
1.62 
1.75 
1.75 

Pwwn*. 
66 
59 
62 
66 
66 
58 
63.3 
62.6 
61 
60 
63 
62 
63.3 
63.8 
64 

64.4 
64.9 

Pittsburg  district. — Much  of  the  coal  made  into  coke  in  the  Pittsburg 
district  is  slack,  naually  obtained  from  the  mines  along  the  Beverfd 
pools  of  the  Monongahela  River  and  brought  to  Pittsburg  by  barges. 
Latterly  also  coastderable  coal  has  been  brought  from  the  fourth  pool 
of  the  Monongahela  River  to  Pittsburg  for  coking.  The  indications 
are  that  tbe  Pittsburg  district  will,  in  the  near  future,  assume  mnch 
greater  importance  as  a  coke-producing  center  than  it  has  heretofore 
enjoyed,  in  view  of  the  fact  that  a  large  number  of  by-product  ovens 
will  be  built  in  and  near  Pittsburg  along  the  Monongahela  River.  In 
this  district  are  included  the  ovens  at  and  near  Pittsburg,  as  well  as 
the  orens  in  Washiugton  Oonuty  that  use  slack  from  the  coal  mines  of 
that  county. 
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The  statistics  of  the  manafactare  of  coke  in  the  Pittsburg  district, 
Pennsylvania,  for  the  years  1880  to  1896  are  stated  in  the  following  table. 


Statistics  of  the  numufaoture  of  coke  in  the  Pittehurg  diatrictf  Penneylvaniaf  from  1880 

to  1896. 


Year. 

Estab- 
lish, 
ments. 

Oreas. 

Coalasad. 

Coke  pro- 
duoed. 

Total  valae 

of  ooke  at 

ovens. 

Valne  of 
ookeat 
ovens, 

per  ton. 

Yield  of 

eoal in 

coke. 

BnUt. 

Baild- 
ing. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

21 
21 
21 
20 
20 
17 
18 
20 
22 
17 
14 
13 
15 
10 
9 
9 
11 

534 
538 
557 
542 
535 
416 
730 
880 
980 
600 
541 
590 
725 
885 
779 
973 
1,264 

0 
0 
0 
0 
0 
4 
0 

235 

0 

21 

0 

11 

261 
0 

104 

0 

a  120 

Short  toM. 
194,393 
178,509 
114,956 
119, 310 
97,367 
91, 101 
228,874 
366,184 
428,899 
233,571 
149,230 
154,054 
292,357 
357,400 
371, 569 
452, 845 
583,984 

Short  Utni. 

105,974 

96, 310 

64,779 

66,820 

53,857 

46,930 

138,646 

177,097 

264, 156 

141, 324 

93,984 

94,160 

176,365 

216,268 

227,100 

232, 529 

368,070 

$254,500 
206,965 
134, 378 
126, 020 
99, 911 
72,509 
221, 617 
315,546 
350,818 
283,402 
171, 465 
201, 458 
376, 613 
438,801 
351,825 
547,284 
941,076 

.    $2.40 
2.15 
2.07 
1.89 
1.87 
1.55 
1.88 
1.78 
1.33 
2.00 
1.82 
2.14 
2.14 
2.03 
1.55 
2.35 
2.56 

Ter  cent. 
55 
54 
61 
56 
55 
51.5 
60.6 
48.4 
62 
60.5 
63 
61 
60.3 
60.5 
61 

51.3 
63 

a  Otto^Hofflnan  by-product  ovens. 


The  production  of  coke  in  the  Pittsburg  district  was  135,541  tons,  or 
58  per  cent  larger  than  in  1895,  and  was  the  largest  ever  obtained  in 
the  district,  being  more  than  100,000  tons  ahead  of  the  production  in 
1888,  which  was  the  largest  in  any  previous  year. 
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Beaver  district. — The  output  in  the  Beaver  district  in  1896  is  increased 
by  tbe  inclusion  of  26  Semet-Solvuy  ovens  in  Mercer  County. 

The  following  are  tbe  statistics  of  tbe  manufacture  of  coke  in  tbe 
Beaver  district,  Pennsylvania,  for  tbe  years  1880  to  1896: 

SiafUHca  of  the  mant^facture  of  coke  in  the  Beaver  dietrict,  Pennayhania,  from  1880  to  1896. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
18()2 
1893 
1894 
1895 
1896 


Estob- 

lish- 

mento. 

OTens. 

Coal  ased. 

Bnilt. 

Build- 
ing. 

5 
5 
5 
5 
4 
4 
3 
3 
4 
3 
3 
3 
2 
2 
2 
2 
3 

106 

106 

106 

107 

89 

89 

87 

65 

145 

90 

90 

88 

10 

10 

8 

8 

a35 

% 

0 
0 
0 
0 
0 

Short  ton$. 

8,013 

6,887 

11,699 

19, 510 

2,250 

686 

698 

25,207 

262 

3,100 

4,010 

4,224 

3,925 

2,998 

2,968 

2,888 

13,845 

Coke  pro* 
dnced. 


Short  ton*. 

4,880 

4,333 

7,960 

12,395 

1,390 

438 

411 

13, 818 

175 

1,853 

2,148 

2,332 

2,154 

1,644 

1,624 

1,584 

9,004 


Totol  valne 

of  coke  at 

ovens. 


$10, 150 

9,013 

15,124 

21,062 

2,168 

696 

646 

24,137 

260 

3,848 

4,564 

6, 663 

6,270 

4,446 

4,251 

3, 940 

17,200 


Valae  of 

ookeat 

ovens, 

per  ton. 


$2.08 
2.06 
1.90 
1.70 
1.56 
1.59 
1.57 
1.75 
1.48 
2.07 
2.12 
2.86 
2.91 
2.70 
2.62 
2.49 
1.91 


Yield  of 

coal  in 

coke. 


Percent. 
61 
63 
68 
64 
62 
63 
59 
55 
66.6 
60 
63.5 
55 
54.9 
54.8 
54.7 
54.8 
65 


a  Includes  25  Semet-Solvay  oTens  in  Mercer  County. 

Allegheny  Valley  district — Tbis  district  includes  tbe  coke  works  of 
Armstrong  and  Butler  counties,  situated  in  tbe  valley  of  tbe  Alle. 
gbeny  Biver.  Tbere  was  no  coke  made  in  tbis  district  in  1894  or  1895, 
but  tbe  prediction  made  in  tbis  report  for  last  year  tbat  production 
would  be  resumed  in  tbe  near  future  bass  been  verified  by  an  output  of 
7,467  tons  in  1896. 
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The  statistics  of  the  manatactare  of  coke  iu  the  Allegheny  Valley 
district  for  the  years  1880  to  1896  are  as  follows: 

8UUi8tie$  of  the  manufacture  of  coke  in  the  Allegheny  VaUey  dittrict,  Penn^lvania, 

from  1880  to  1896, 


Year. 

Eeteb- 

liah- 

ments. 

Ovena. 

Coal  used. 

Coke  pro- 
duced. 

Shjort  ton: 

23,470 

29,650 

41,897 

34,868 

31,430 

15,326 

28,948 

U,621 

21, 719 

6,569 

18,733 

11,314 

0 

6,557 

0 

0 

7,467 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Boilt. 

Build- 
ing. 

1880 

1881 

1882 

1883 

1884 

1885.. 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894... 

1895 

1896 

5 
5 
6 
6 
7 
5 
5 
5 
5 
4 
3 
3 
3 
2 
2 
2 
2 

97 
109 
159 
159 
209 
.208 
208 
288 
376 
198 
148 
148 
148 
116 
116 
116 
116 

0 
0 
0 
0 
0 
0 
0 
88 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Short  long. 
45,355 
55,676 
76,000 
64,810 
55, 110 
28,630 
51,580 
77,666 
37,792 
13,105 
33,049 
21,833 
0 
10,927 
0 
0 
12, 445 

$49,068 
64,664 
80,294 
62,982 
54,859 
30,151 
44,422 
84,913 
36,008 
10,538 
40,204 
25,909 
0 
11, 147 
0 
0 
14,934 

$2.10 
2.18 
1.92 
1.81 
1.75 
1.97 
1.54 
1.90 
1.66 
1.62 
2.15 
2.29 
0 

1.70 
0 
0 
2.00 

Per  ctnt. 
52 
53 
55 
54 
57 
53.5 
56 
57.1 
57.5 
50 
56.7 
52 
0 
60 
0 
0 
60 

Reynoldsville-Walston  district — This  district  includes  all  the  ovens 
on  the  Rochester  and  Pitisbarg  Railroad,  as  well  as  those  on  the  Low 
Grade  Division  of  the  Allegheny  Valley  Railway,  and  the  mines  of  the 
New  York,  Lake  Erie  and  Western  Railroad.  It  is  at  the  present  time 
one  of  the  most  important  coking  districts  in  Pennsylvania,  and  gives 
promise  of  great  increase  in  production  in  the  near  future.  The  pro- 
duction of  coke  in  this  district  in  1896  (including  a  small  amount  made 
in  New  York)  was  the  largest,  with  one  exception,  in  its  history.  Com- 
pared with  1896,  the  output  in  1896  shows  an  increase  of  149,178  tons,  or 
50  per  cent. 
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The  followiDg  are  the  statistics  of  the  maiiufacture  of  coke  in  the 
BeynoldsYille-Walston  district  for  the  years  1880  to  1896 : 

StatUiies  of  the  manufacture  of  coke  in  the  Beynoldsville-  WaUUm  dUtrict,  Pennsylvani€if 

from  1880  to  1896. 


Year. 

Estab- 
lish, 
ments. 

OveDB. 

Coal  nsed. 

Coke  pro- 
duced. 

Total  valae 

of  coke  at 

ovens. 

Yalae  of 
coke  at 
ovens, 
per  ton. 

Yield  of 

coal  in 

coke. 

Bailt. 

BaUd. 
ing. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1«88 

1889 

1890...... 

1891 

1892 

1893 

1894 

1895 

1896a.... 

3 

4 
5 
6 
7 
8 
9 
11 
9 
8 
8 
7 
8 
8 
8 
8 
7 

117 

125 

177 

229 

321 

600 

783 

1,492 

1,636 

1,747 

1,737 

1,747 

1,734 

1,755 

1,755 

1,637 

1,852 

0 

2 

0 

0 

0 

143 

500 

134 

100 

0 

0 

0 

0 

0 

0 

0 

34 

Short  tons. 

45,055 

99,489 

87,314 

76.580 

159, 151 

183,806 

271, 037 

507,320 

404,346 

514, 461 

652,966 

769, 100 

683,539 

562, 033 

336, 554 

504,092 

770. 104 

Short  torn. 
28,090 

44,260 
44,709 
37,044 
78,646 
114,409 
161. 828 
316, 107 
253,662 
313,  Oil 
406,184 
470, 479 
425,250 
339,314 
207,238 
296, 820 
445,998 

$46,359 
80,785 
80,339 
65,584 
113, 155 
153,795 
217,834 
592, 728 
320,203 
436,857 
771,996 
744,098 
743,227 
586,212 
297,596 
357,266 
673, 625 

$1.65 
1.85 
1.80 
1.77 
1.44 
1.35 
1.35 
1.88 
1.26 
1.40 
1.90 
1.58 
1.75 
1.73 
1.44 
1.20 
1.51 

Percent. 
62 

44 

51 

48 

49 

62 

59.7 

62.3 

62.7 

60.8 

62 

61 

62.2 

60.4 

61.6 

58.9 

57.9 

a  Inolndes  coal  used,  coke  prodaoed,  and  it«  valae  in  New  York. 
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Blosshurg  district. — ^This  district,  which  was  at  one  time  of  consider- 
able importance  as  a  coke-producing  district,  especially  to  central  and 
western  New  York,  produced  very  little  coke  in  1894  and  1895,  and  none 
in  1896.    The  ovens  have  been  abandoned. 

StatisticB  of  ihe  manufacture  of  coke  in  the  Blo9»burg  dUtriot,  Penntylvania,  from  1880 

to  1896, 


Year. 

EBtab- 

lUih- 

mento. 

Orens. 

Coal  ased. 

Coke  pro- 
duced. 

Total  value 

of  coke  at 

ovena. 

Value  of 

ookeat 

ovens 

per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Bnild- 
ing. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
I 
1 
0 

200 
200 
200 
344 
344 
296 
405 
406 
407 
407 
407 
407 
404 
407 
250 
200 

0 

0 
0 
0 
0 
32 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

■ 

Short  Uma. 

72, 520 

88,055 

100, 119 

71,028 

62,365 

46,489 

136,136 

182,623 

62,063 

31,806 

41,785 

46,084 

30,746 

22, 176 

670 

976 

0 

Short  Um§. 

44,836 

56,085 

64,526 

44,690 

39,043 

26,975 

81,801 

103,873 

38,052 

18, 422 

23,196 

24, 351 

16, 675 

11,463 

332 

488 

0 

$134,600 

168, 250 

193,500 

122, 450 

93,763 

59,423 

174, 632 

234,622 

81,400 

47,765 

62,804 

66,195 

46,856 

31, 427 

896 

1,220 

0 

$3.00 
3.00 
3.00 
2.74 
2.40 
2.17 
2.13 
2.26 
2.14 
2.59 
2.71 
2.72 
2.75 
2.74 
2.70 
2.50 
0 

Percent. 
62 
64 
64 
63 
63 
58 
60 
56.9 
61 
68 
55.5 
53 
54.2 
50.7 
50 
50 
0 

Greensburg  district — ^The  Greensburg  district  includes  a  small  number 
of  ovens  situated  in  the  Greensburg  coal  basin,  erected  cbiefly  for  the 
utilization  of  the  slack  coal.    The  coal  is  ail  from  the  Pittsburg  vein. 
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The  following  are  the  sttitistics  of  the  maonfactnre  of  coke  in  the 
Oieensbarg  district  frnm  1889  to  18!)G: 


Ytn. 

Oi-eni. 

C«lDWd. 

"^Jt 

"S"" 

ptrtoii. 

TWdof 
omiliD 
coke. 

li>h- 

BnUt. 

Bnlld- 

1889 

1890 

1891 

1892 

1898 

1894 

1896 

1886 

2 
2 
2 

2 

9 
3 
3 
3 

60 

58 
58 
58 
88 
118 
H8 
178 

16 
0 

0 
0 
0 
0 
0 
0 

Short  Urn,. 
32,070 
44,000 
38,188 
15,005 
29,983 
27,290 
31,300 
36,963 

30,469 
3(^261 
22,441 
9,037 
18,393 
16,872 
2(^309 
24,642 

821,523 
44,290 
86,627 
13, 173 
26,3(8 
18,413 
22,  WO 
30,928 

$1.05 
1.46 
1.63 
1.46 
1.43 
1.16 
1.10 
1.256 

59 

60.2 

61 

58.2 

65 

66 

InciH  dUtrict. — The  Irwin  district  comprises  the  ovens  situated  near 
the  town  of  that  name;  also  tliose  located  in  what  may  be  termed  tlie 
Irwin  basin,  on  the  Yonghioglieiiy  River.  It  will  be  noted  that  this 
district  is  of  considerable  importance  as  a  coke  prodncer.  Most  of  the 
coke  made  in  the  district  is  produced  by  the  Carnegie  Steel  Oompany, 
Limited,  at  Larimer,  where  slack  fh>m  the  gas  coal  mined  in  the  imme. 
diate  vicinity  iit  made  into  coke. 
The  following  are  the  statistics  of  the  raannfacture  of  coke  in  the 
^Irwin  district  for  the  years  ld8d  to  1896: 

StalMici  of  ffte  ma**fcuiturt  of  noU  in  iU  /nHn  AitMct,  Pmiuy Jraxia,  ftom  1889  to 


Y«.. 

1        Ov 
"""■■BuiU, 

lug. 

OMlUMd. 

Cokepro- 

Total  t>Id« 
of  cake  si 

Vilne  of 
per  ton. 

Tl«1.l  "f 

1889 

1890 

1801 

1893 

1893 

1894 

1895 

1896 

■ 

4  '    696 
■I  1    ti6i 

5  1    725 
5       T25 
5       725 

0 

0 
0 
0 
0 
0 
0 
0 

ShoH  Urn: 
373,913 
270, 476 

323,099 
328,193 

238,832 
176,  318 
166, 124 
279.104 

243,448 

172,329 
197,082 
202,809 
150,463 

110,995 
103. 872 
175,916 

»361,304 
256,458 
266,061 

284,029 
195,609 
119,764 

1C6,609 
275, 518 

*1.44 
1.49 
1.36 
1.40 
1.30 
1.08 
1.017 
1.566 

63.7 

61 

61.8 

63 

63 

62.6 

63 

COKE. 
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TENNESSEE. 

Owing  to  a  decreased  prodaction  in  18%  of  57,588  tons  as  compared 
with  1895,  and  an  increase  in  Colorado's  production  of  about  15,5(K) 
tons,  Tennessee  drops  from  fourth  to  fifth  place  in  the  rank  of  coke- 
producing  States.  Colorado,  which  was  fifth  in  1895,  advanced  to 
fouith  in  1896.  Tennessee  was  one  of  the  three  Appalachian  States 
whose  product  decreased  in  1896.  The  other  two  were  Pennsylvania 
and  Georgia. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  Ten- 
nessee for  the  years  1880  to  1896: 

StatUtioB  of  manufacture  of  coke  in  Tennessee  from  1880  to  1896. 


Tear. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Estab- 
lish, 
ments. 

Orens. 

Built. 

Bnild- 
inR. 

6 

666 

68 

6 

724 

84 

8 

861 

14 

11 

992 

10 

a  13 

1,105 

175 

12 

1,387 

36 

12 

1,485 

126 

11 

1,560 

165 

11 

1,634 

84 

12 

1,639 

40 

11 

1,664 

292 

11 

1,995 

0 

11 

1,941 

0 

11 

1,942 

0 

11 

1,860 

0 

12 

1.903 

0 

15 

1,861 

100 

Coal  used. 


Short  ton», 
217,656 
241,614 
313,537 
330,961 
348,295 
412,538 
621, 669 
655,857 
630,099 
626,016 
600,387 
623, 177 
600,126 
449, 511 
516,802 
684,655 
600,379 


Coke  pro- 
duced. 


Short  tons. 
130,609 
143,853 
187, 695 
203,691 
219, 723 
218, 842 
368,139 
396,979 
385, 693 
359, 710 
348, 728 
364,318 
354,096 
265,777 
292,646 
396,790 
339,202 


Total  value 

of  ooke  at 

ovens. 


$316,607 
342,585 
472,505 
459,126 
428,870 
398,459 
687,865 
870,900 
490, 491 
731, 496 
684.116 
701,803 
724, 106 
491, 523 
480,124 
754,926 
624,011 


Value  of 

ooke  at 

OTena, 

per  ton. 


$2.42 
2.38 
2.52 
2.25 
1.95 
1.82 
1.87 
2.19 
1.27 
2.03 
1.96 
1.93 
2.05 
1.85 
1.64 
1.90 
1.84 


Yield  of 

ooalin 

ooke. 


Percent, 

60 

60 

60 

62 

63 

53 

59 

61 

61 

57 

58 
.  58 

59 

59 

56.6 

57.9 

56.5 


J 


a  One  ettabllahment  made  coke  in  pita. 

As  will  be  seen  in  the  above  table,  that  while  the  production  in 
1896  was  less  than  in  1895,  it  was  larger  than  that  of  either  1893 
or  1894.  The  average  annual  production  from  1887  to  1896  (ten  years) 
was  350,394  tons,  while  the  variation  was  from  265,777  tons  in  1893 
to  396,979  tons  in  1887.  This  shows  that  the  output  in  1896  was 
about  11,000  tons  less  than  tlie  average  for  the  last  ten  years. 
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The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Ten- 
nessee since  1890  is  shown  in  the  following  table: 

Charaeter  of  coal  used  in  the  manufacture  of  coke  in  Tenneseee  Hnoe  1890, 


Year. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Run  of  mine. 

Slack. 

Unwashed. 

WMhed. 

Unwashed. 

Washed. 

Short  ton*. 

Short  torn. 

Short  Um$. 

Short  ioni. 

255,359 

0 

273,028 

72,000 

184,556 

0 

377, 914 

60,707 

176, 453 

15,000 

367,827 

40,846 

179, 126 

0 

137, 483 

132, 902 

166,990 

61,841 

149,958 

138, 013 

96, 744 

59,284 

285,906 

242, 721 

0 

206, 319 

219, 231 

174, 829 

Total. 


Short  Um§. 
600,387 
623,177 
600,126 
449, 511 
516,802 
684,655 
600,379 


The  most  notable  feature  of  the  coke  industry  in  this  State  during 
the  past  year  is  the  increased  attention  given  to  the  treatment  of  coal 
used  in  coking.  The  reports  show  that  64  per  cent  of  the  coal  used 
in  the  manufacture  of  coke  in  Tennessee  during  1896  was  washed, 
whereas  only  12  per  cent  of  the  coal  used  in  the  manufacture  of  coke 
in  1890  was  washed.  The  washing  of  coal  in  this  State  has  now 
become  a  necessity,  and  every  large  plant  in  the  State,  except  one, 
that  produces  furnace  coke  is  equipped  with  a  washing  plant. 

TEXAS. 

No  coke  has  yet  been  produced  in  this  State  upon  a  commercial  scale. 
The  Texas  and  Pacific  Coal  Company  is  still  experimenting,  and  hopes 
to  be  able  to  report  successful  operations  before  the  close  of  the  year. 
Considerable  trouble  has  been  experienced  in  washing  the  coal.  In  the 
early  part  of  1897  the  company  was  contemplating  the  erection  of  a 
new  washer,  which  was  guaranteed  to  do  the  work  in  a  satisfactory 
manner. 

UTAH. 

As  there  is  but  one  establishment  making  coke  in  Utah,  detailed  sta- 
tistics of  production  have  been  included  with  that  of  Colorado,  as  the 
coals  in  this  State  are  practically  identical  in  character  with  those  of 
western  Colorado. 

The  following  is  the  amount  of  coke  produced  in  Utah  from  1889  to 
1896: 

Production  of  coke  in  Utah  from  1889  to  1896, 


Tear. 


Tons. 


1889 
1890 
1891 
1892 


761 
8,528 
7,949 
7,309 


Tear. 


1893 
1894 
1895 
1896 


Tons. 


16,005 
16,056 
22,519 
20,  U7 
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VIRGINIA. 

In  1895,  for  the  first  time  since  the  pablication  of  these  reports 
began,  Virginia  showed  a  production  of  coke  that  could  properly  be 
called  a  Virginia  product.  Previous  to  1895  only  two  establishments 
were  reported  in  Virginia.  One  of  these  is  at  Pocahontas,  in  the  Flat 
Top  region,  and  its  mining  is  done  on  both  sides  of  the  boundary  line 
between  Virginia  and  West  Virginia,  much  of  the  coal  coming  from 
the  latter  State.  The  other  ovens  are  at  Low  Moor,  just  east  of  the 
West  Virginia  line,  and  all  of  the  coal  used  is  drawn  from  the  !N'ew 
River  coal  fields,  in  West  Virginia.  During  1895  three  establishments, 
all  in  Wise  County,  on  the  Clinch  Valley  division  of  the  Norfolk  and 
Western  Bailroad,  began  operations.  These  are  the  Wise  County  Coke 
Company,  the  Big  Stone  Gap  Colliery  Company  (since  succeeded  by 
the  Dorchester  Coal  and  Coke  Company),  and  the  Virginia  Coal  and 
Iron  Company.  All  of  these  draw  their  coal  from  Virginia  mines. 
Two  more  establishments  were  added  in  1896,  one,  the  Toms  Creek  Coal 
and  Coke  Company,  also  in  Wise  County,  the  other  at  Gayton,  Henrico 
County,  in  what  is  known  as  the  Bichmoud  Basin.  This  last  is  of 
special  interest,  as  it  is  the  first  systematic  attempt  to  coke  the  Triassic 
coals  of  the  Bichmoud  field. 

The  following  are  the  statistics  of  the  manufacture  of  coke  in  Virginia 
from  1883  to  1896 : 


Statiatica  of  the  manufacture  of  coke  in  Virginia  from  1883  to  1896. 


Year. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Estab- 
lish, 
ments. 

Ovens. 

Coal  used. 

Bnilt. 

Build- 
ing. 

Short  ton*. 

1 

200 

0 

39,000 

1 

200 

0 

99,000 

1 

200 

0 

81,899 

2 

350 

100 

200, 018 

2 

350 

300 

235,841 

2 

650 

0 

230, 529 

2 

550 

250 

238,793 

.      2 

650 

250 

251,683 

2 

550 

250 

285, 113 

2 

594 

206 

226, 517 

2 

594 

206 

194, 059 

2 

736 

100 

280,524 

5 

832 

350 

410,  737 

7 

1,138 

101 

454,964 

Coke  pro 
duced. 


Short  tons. 

25, 340 

63,600 

40, 139 

122,  352 

166,947 

140, 199 

146, 528 

165,847 

167, 516 

147,  912 

125, 092 

180,091 

244,738 

268,081 


Total  valne 

of  coke  at 

ovens. 


$44,345 
111,300 
85,993 
305,880 
417,368 
260,000 
325, 861 
278,724 
265, 107 
322, 486 
282,  898 
295,  747 
322,564 
404, 573 


Value  of 

coke  at 

ovens. 

per  tun. 


$1.75 
1.75 
1.75 
2.50 
2.50 
1.74 
2.22 
1.68 
1.58 
2.18 
2.26 
1.64 
1.32 
1.509 


Yield  of 

coal  in 

coke. 


Per  cent. 
65 

64  25 
60 
61.2 
70.8 
64.7 
61 
66 
58.8 
65.3 
64.5 
04.2 
59.6 
58.9 


It  will  be  seen  by  the  above  table  that  the  coke  production  in  Virginia 
increased  nearly  10  per  cent  in  1806  over  1895,  and  was  the  largest 
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prodact  ever  obtained.  The  output  of  244,738  tons  in  1895  was  the 
largest  up  to  that  time,  as  was  in  turn  the  180,091  tons  made  in  1894. 
It  will  also  be  noticed  that  there  were  306  more  ovens  in  1896  than  in 
1895. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Yiiginia 
since  1890  is  shown  in  the  following  table: 


Character  of  coal  iised  in  the  manufacture  of  coke  in  Virginia  Hnce  1890. 


Tear. 

Run  of  mine. 

1                                                                                  1 

Slack. 

Unwashed. 

Washed. 

1  otal. 

1                       1 

Unwashed.      Washed.                             , 

1890 

Short  ton*. 

98,215 
107, 498 
106, 010 
107,498 
103, 874 
114,802 

70, 756 

Short  ton§. 
0 
0 
0 
0 
0 
0 
0 

Short  tons. 
153,468 
177, 615 
120,507 
86,561 
176, 650 
295, 935 
370, 624 

Short  tons.       Short  tons, 
0         251, 683 
0         285, 113 
0  '      226,517 
0  :       194,059 
0         280,524 
0  '      410, 737 

13,584  :      454,964 

1 

1891 

1892 

1893 

1894 

1895 

1896 

WASHINGTON. 


In  Washington  there  are  but  three  coke  works,  two  of  which  were 
in  operation  in  1895  aud  1896,  both  making  coke  from  washed  slack, 
one  from  the  coal  of  the  Wilkeson  coal  field  near  Tacoma,  the  other  at 
Gokedale,  near  Fairhaven,  in  Skagit  County.  These  coals,  like  those 
of  Colorado  and  Montana,  are  Cretaceous,  and  still  preserve  at  many 
places  their  lignite  characteristics.  At  some  localities,  however,  these 
lignitic  coals  have  been  locally  altered  in  character  and  are  true  coking 
coals. 
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In  the  following  table  will  be  fonnd  the  statistics  of  the  manufacture 
of  coke  in  Washington  for  the  years  1884  to  1896,  the  only  years  in 
which  coke  has  been  made. 

Staii$tic9  of  the  produetUm  of  coke  in  Wa$hingUm  from  1884  to  1896, 


Coal  uaed. 


Coke  pro- 
ducod. 


Total  value 

of  coke  at 

ovens. 


Value  of 

coke  at 

oveuB 

per  ton. 


Short  ton: 

400 

311 

825 

14, 625 

0 

3,841 

5,837 

6,000 

7,177 

6,731 

5,245 

15,129 

25,949 


$1,900 

1,477 

4,125 

102,375 

0 

30,728 

46,696 

42,000 

50,446 

34,207 

18, 249 

61,632 

104, 894 


$4.75 
4.75 
5.00 
7.00 
0 
8.00 
8.00 
7.00 
7.03 
5.08 
3.48 
4.27 
4.04 


TieW  of 

coal  in 

coke 


P9r  cent. 
57.5 
57 

58.9 
65 

0 
55 
64 
60 
58 
59 
61.2 
65.9 
67 


The  amount  of  coke  made  in  Washington  during  1896,  as  shown  in 
the  above  table,  was  70  per  cent  more  than  in  1895,  which  was  in  turn 
nearly  three  times  as  large  as  the  product  in  1894,  and  the  largest  in 
any  year  up  to  that  time.  In  1894  Washington  held  sixteenth  place  in 
the  list  of  coke-producing  States,  advancing  to  thirteenth  in  1895  and 
to  the  eleventh  in  1896. 

All  of  the  coal  charged  into  the  ovens  is  washed.  Of  the  total  of 
38,685  tons  charged  into  the  ovens  in  1896,  20,967  tons  were  washed 
run  of  mine  and  17,718  tons  washed  slack. 
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The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Wash- 
ington since  1890  is  shown  in  the  following  table: 

Charotcter  of  coal  used  in  the  manufaoiure  of  ooke  in  Wtuhington  Hnoe  1890, 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Ron  of  mine. 

Slack. 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

Short  Uma. 

Short  t4mM. 

Short  tont. 

Short  Um$. 

0 

9,120 

0 

0 

0 

0 

10,000 

0 

0 

0 

0 

12,372 

0 

10, 974 

0 

405 

0 

0 

0 

8,563 

0 

0 

0 

22,973 

0 

20,967 

0 

17, 718 

Short  Uma. 

9,120 
10,000 
12, 372 
11, 379 

8,563 
22,973 
38,685 


WEST  VIRGINIA.- 

In  West  Virginia  five  coking  districts  are  recognized,  viz,  the  Kana- 
wha, the  New  River,  the  Flat  Top,  the  Upper  Monongahela,  and  the 
Upper  Potomac.  The  first  two  are  compact  and  continuous.  They 
include  the  ovens  along  the  line  of  the  Chesapeake  and  Ohio  Bailroad 
from  west  of  Low  Moor,  in  Virginia,  to  the  Kanawha  Valley.  The 
Flat  Top  region  includes  the  ovens  in  what  is  sometimes  called  the 
Pocahontas  district.  The  fourth  district,  the  Upper  Monongahela  or 
Northern,  is  a  scattered  one,  including  the  ovens  in  Preston,  Taylor, 
Harrison,  and  Marion  counties,  on  the  upper  waters  of  the  Monon- 
gahela. The  district  which  has  been  termed  the  Upper  Potomac  in- 
cludes the  coke  ovens  in  the  Elk  Garden  and  Upper  Potomac  fields. 
These  districts  have  been  so  frecjuently  described  that  it  is  not  neces- 
sary to  repeat  the  description  at  this  point,  but  refer  those  interested 
to  previous  volumes  of  Mineral  Resources. 
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PRODUCTION   OF   COKE  IN  WEST   VIRGINIA,  BY   DISTRICTS. 

In  the  following  table  will  be  found  consolidated  the  statistics  of  the 
production  of  coke  in  West  Virginia  in  the  three  yejirs  especially  cov- 
ered by  this  report,  viz,  1894,  1895,  and  1896,  by  districts: 

Production  of  coke  in  Weal  Virginia  in  189G,  by  districts. 


District. 

Estab- 

lish- 

moDts. 

Kanawha 

7 

New  River  . . . 

1 

17 

Flat  Top 

36 

Upper  Monon- 

gabela 

22 

Upper  Poto- 

mac   

9 

Total  .. 

84 

Ovens. 


ing. 


Cottl  used. 


rv^t^  ,v~»      Total  value 
^1      ^T"'        of  coke 
^"««d-         produced. 


Aver- 
age 

price 
01  coke, 
per  ton. 


Yield 
of  coal 

in 
coke. 


676 
1,259 
4,648 

1,386 

482 


10 
0 

18 

0 
0 


Short  tons,    Hhort  tons. 


259, 715 

425, 219 

1,400,369 

331,  526 


157, 741  I  $268, 210 

269,372  I    443,072 

852, 120  1,100,312 

206,429  211,272 


270, 275  !     164, 093  ,    242, 133 


$1.67 
1.64 
1.291 

1.023 

1.476 


28 


2,687,104  !  1,649,755    2,259,999     1.37 


Per  ct. 

60.7 

63.3 

60.8 

62.3 

60.7 

61.4 

Production  of  coke  in   West  Virginia  in  1895,  by  districts. 


BlatricT. 


Ovens. 


Estab- 
lish- 
ments. 


Built. 


Kanawha  ... 

New  River . . . 

Flat  Top.... 

Upper  M  o- 
noDgabela. 

Upper  Poto- 
mac   


6 
14 


506 
978 


36  I  4, 648 


Total 


20 
2 


1,260 
442 


Build- 
ing. 


0 

0 

18 


Coal  used. 


37 
0 


Coke  pro- 
duced. 


!  Aver-     viiiiH 
Total  value!    a^e.|    V®'2i 
of  coke     I   price  '  "^  *^®** 


'of 


I         lU 


produced,  of  coke    ^.,,17^^ 
perton. 


Short  tons.  I  Short  tons.  Percent 

267,520  j     164,729  I  $270,879  $1.64  I  61.6 
385,  899  i    244, 815  I    404, 978     1.  ft5  i  63.  4 


858,913  I     524,252 


656, 494     1.  25  !  61 


392, 297 


240, 657 


265,293     1.10 


183, 187       110, 753  !     126, 595     1. 14 


61.3 


60.5 


2.087,816   1,285,206  '1,724,239     1.34  i  61.6 
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Production  of  coke  in  West  Virginia  in  1894,  hy  districts. 


Diatrict. 

Estab- 

liBh. 

menta. 

Ovens. 

Coal  used. 

Coke  pro- 
duced. 

Total  value 

of  coke 

produced. 

Aver- 
age 
price 
ox  coke 
per  ton. 

Yield 
of  coal 

coke. 

Bnilt. 

Bnild- 
ing. 

Short  ton*. 

SKort  tont. 

Percent. 

Kanawha 

6 

506 

0 

176,  746 

104,160 

$181, 586 

$1.74 

58.9 

New  River 

14 

1,089 

0 

222,900 

140,842 

245,154 

1.74 

63.2 

Flat  Top 

36 

4,648 

18 

1, 229, 136 

746, 762 

989, 876 

1.33 

60.7 

Upper  Mo- 

nougahela.. 

20 

1,221 

42 

280.748 

158, 623 

179, 525 

1.13 

56.5 

Upper  Poto- 

mac   

Total  .. 

2 

394 

0 

66,598 

43,546 

43,546 

1.00 

65.4 

78 

7,858 

60 

1, 976, 128 

1, 193, 933 

1, 639, 687 

1.373 

60.4 

From  the  above  tables  it  will  be  seen  that  the  prodnction  of  coke  in 
West  Virginia  increased  from  1^285,206  tons  in  1895  to  1,649,755  tons  in 
1896,  a  gain  of  364,549  tons,  or  28.37  per  cent.  In  fact,  the  history  of 
coke  making  in  West  Virginia  has  been  a  phenomenal  one.  The  out- 
put has  shown  an  uninterrupted  annual  increase  since  1884,  and  there 
was  only  one  year  (1884)  since  the  statistics  have  been  collected  that  the 
output  showed  a  decrease  from  the  year  preceding.  Considering  the 
]>roduction  by  districts,  it  is  seen  that  in  1895  all  the  districts  except 
the  Flat  Top  showed  increased  prodnction.  The  Flat  Top  miners  were 
on  strike  a  good  part  of  1895,  and  the  production  in  the  region  fell  off 
from  746,762  tons  in  1894  to  524,252  tons  in  1895,  a  loss  of  222,510  tons, 
or  about  30  per  cent.  Rival  districts,  particularly  the  Kew  Biver, 
benefited  by  the  trouble  in  the  Flat  Top.  The  iSTew  River  region 
increased  its  output  75  per  cent  in  1895,  and  was  able  to  hold  its  own 
in  1896,  the  product  from  the  region  showing  an  increase  over  1895  of 
24,557  tons,  or  about  10  per  cent.  This  was  in  spite  of  the  fact  that 
the  Flat  Top  field  not  only  regained  its  supremacy  in  the  State  by 
an  increase  of  327,868  tons,  or  60  per  cent  over  its  decreased  production 
in  1895,  but  exceeded  by  more  than  100,000  tons  the  output  in  1894, 
which,  up  to  that  time,  was  the  largest  on  record.  The  Kanawha  dis- 
trict lost  ground  in  1896,  the  product  being  about  7,000  tons  less 
than  in  1895.  The  Upper  Monougahela  region  also  shows  a  decrease 
from  240,657  tons  to  206,429  tons.  The  Upper  Potomac  region  increased 
its  output  about  50  per  cent — from  110,753  tons  in  1895  to  164,093  tons 
in  1896. 
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StatUties  of  the  manufacture  of  coke  in  West  Virginia  from  1880  to  1896, 


Tear. 

Eatab- 

liah- 

menta. 

Ovena. 

1 

Coal  uaed. 

Coke  pro 
duced. 

Total  value 

of  coke  at 

oveue. 

Value  of 

coke  II  t 

ovena, 

per  ton. 

Yield  of 

coal  in 

coke. 

Built. 

Build- 
ing. 

1 

Short  Uma, 

Short  tons. 

Percent. 

1880.... 

18 

631 

40 

230,758 

138, 755 

$318,  797 

$2.30 

60 

1881.... 

19 

689 

0 

304,823 

187, 126 

429, 571 

2.30 

61 

1882.... 

22 

878 

0 

366,653 

230,398 

520, 437 

2.26 

63 

1883.... 

24 

962 

9 

411, 159 

257, 519 

563,490 

2.19 

63 

1884.... 

27 

1,005 

127 

385,588 

223,472 

425,952 

1.91 

62 

1885.... 

27 

978 

63 

415,533 

260,571 

485,588 

1.86 

63 

1886.... 

29 

1,100 

317 

425,002 

264,158 

513,843 

1.94 

62 

loo 1 . . . . 

39 

2,080 

742 

698,*327 

442, 031 

976, 732 

2.21 

63.3 

1888.... 

51 

2,764 

318 

854,531 

525, 927 

896,797 

1.71 

61.5 

1889.... 

53 

3,438 

631 

1, 001, 372 

607,880 

1, 074, 177 

1.76 

60 

1890.... 

55 

4,060 

334 

1,395,266 

833,377 

1, 524. 746 

1.83 

60 

1891.... 

55 

4,621 

555 

1, 716, 976 

1, 009, 051 

1, 845, 043 

1.83 

58.8 

1892.... 

72 

5,843 

978 

1, 709, 183 

1, 034, 750 

1, 821, 965 

1.76 

60.5 

1893.... 

75 

7,354 

132 

1, 745, 757 

1, 062, 076 

1, 716, 907 

1.62 

60.8 

1894.... 

78 

7,858 

60 

1, 976, 128 

1, 193, 933 

1,639,687 

1.373 

60.4 

1895.... 

78 

7,834 

55 

2, 087, 816 

1,285,206 

1, 724, 239 

1.34 

61.6 

1896.... 

84 

8,351 

28 

2, 687, 104 

1, 649, 755 

2, 259, 999 

1.37 

61.4 

The  character  of  the  coal  used  in  the  mauafacture  of  coke  in  West 
Virginia  since  1890  is  shown  in  the  following  table: 

Character  of  ooal  used  in  the  manufacture  of  coke  in  Weet  Virginia  since  1890, 


Year. 


1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


Run  of  mine. 


Slack. 


Unwaahed. 


Short  tons. 
324,847 
276,259 
298,824 
324, 932 
162, 270 
405, 725 
407, 378 


Waabed. 


Unwaalied. 


Short  tons. 


Short  Unu. 


0  930, 989 

0  1, 116, 060 

115, 397  1, 108, 353 

15, 240  1, 176, 656 

14,901  i  1,607,735 

24,054  I  1,476,003 

33,096  2,079,237- 


Washed. 


Short  tons. 
139,430 
324, 657 
186,609 
228,929 
191, 222 
182, 034 
167, 393 


Total. 


Short  Urns. 
1,395,266 
1, 716, 976 
1, 709, 183 
1, 745, 757 
1, 976, 128 
2, 087, 816 
2, 687, 104 
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Very  little  of  the  coke  in  West  Virginia  is  washed.  Most  of  the 
washing  is  done  in  the  Northern  or  Upper  Monongahela  district. 
About  8  per  cent  of  the  coal  made  into  coke  in  this  State  in  1896  was 
washed  coal. 

Pocahontas- Flat  Top  district. — This  is  one  of  the  most  important  cok- 
ing districts  of  the  country  and  shares  with  the  Oonnellsville  in  pro- 
ducing a  typical  blast  furnace  coke.  Indeed,  it  is  chemically  a  better 
fuel  than  the  Oonnellsville,  being  lower  in  ash.  By  some  ironmasters 
it  is  also  regarded  as  a  blast-furnace  fuel  physically  the  equal  of  the 
Oonnellsville.  The  strike  among  the  Flat  Top  miners  in  1895  caused  a 
decrease  of  222,510  tons,  or  30  per  cent,  in  the  output  for  that  year  as 
compared  with  1894.  The  production  in  1896  indicates  an  increase  of 
327,868  tons,  or  60  per  cent,  over  the  product  of  1895. 

Stati8iic8  of  the  fnanufacture  of  coke  in  the  Flat  Top  district  of  West  Virginia  from  1886 

to  1896, 


Coal  u»ed. 


Short  tons. 
1,075 
76,274 
164, 818 
387,  533 
566, 118 
537, 847 
595, 734 
746, 051 

1, 229, 136 
858, 913 


18   1,400,369 


Coke  pro- 
duced . 


Short  ton*. 
658 
51, 071 
103, 947 
240,386 
325, 576 
312, 421 
353, 696 
451, 503 
746, 762 
524, 252 
852, 120 


Total  value 

of  coke  at 

ovens. 


Value  of 

coke  at 

ovens, 

per  ton. 


Yield  of 

coal  in 

coke. 


1    ^ 

Per  cent. 

$1, 316 

$2.00 

61.2 

100,738 

1.97 

67 

183,938 

1.77 

63 

405,635 

1.69 

64 

571, 239 

1.75 

57.5 

545,367 
596, 911 
713, 261 
989, 876 
656,494 
1, 100, 312 


1.70 

58 

1.69 

59.3 

1.58 

60.5 

1.325 

60.7 

1 

1.25 

61 

1.291 

60.8 

COKE. 


741 


Xew  River  district — This  district  inclndes  the  ovens  along  the  Chesa- 
peake and  Ohio  Railroad  from  Qainnimont  to  Nuttallburg.  The  coal 
makes  an  excellent  coke  and  is  in  great  demand,  its  market  being  chiefly 
east  of  the  mountains.  The  statistics  of  the  manufacture  of  coke  in 
the  New  Kiver  district  from  1880  to  1896  are  as  follows : 


Statistics  of  the  manufacture  of  coke  in  the  Xew  Jtiver  district^  West  Virginiaj  from  18B0 

to  1896. 


Year. 


1880. 

1881. 

1882. 

1883. 

1884. 

1885, 

1886. 

1887. 

1888, 

1889. 

1890. 

1891, 

1892 

1893 

1894, 

1895, 

1896 


L 


Ovens. 


Estab- 

lUh- 

ments. 


Built. 


'  Build- 
ing. 


6 

6 

6 

6 

8 

8 

8 

11 

12 

12 

12 

13 

14 

13 

14 

14 

17 


468 

499 

518 

546 

547 

519 

513 

518  ' 

743  I 

773 

773 

787 

965 

947 

1,089 
978 

1,259 


40 
0 
0 
0 

12 
0 

O 

50 
0 
0 
4 
102 
0 
10 
0 
0 
0 


Coal  noed. 


Short  tona. 
159, 032 
219, 446 
233,361 
264, 171 
219, 839 
244,769 
203, 621 
253, 373 
334, 695 
268, 185 
275,458 
309,073 
315,511 
281,600 
222,900 
385,899 
425,  219 


Coke  pro- 
duced. 


Short  tona. 
98,427 
136,423 
148, 373 
167, 795 
135,335 
156,007 
127,006 
159, 836 
199,831 
1S7, 186 
174,  295 
193, 711 
196,  a59 
178, 049 
140, 842 
244,  815 
269, 372 


Total  value 

of  coke  at 

ovens. 


$239, 977 
334,652 
352,415 
384,552 
274, 988 
325, 001 
281, 778 
401, 164 
390, 182 
351, 132 
377, 847 
426,630 
429, 376 
355,965 
245, 154 
404, 978 
443, 072 


Value  of 

coke  at 

ovens, 

per  ton. 


Yield  of 

coal  in 

coke. 


I'er  cent. 


$2.14 

62 

2.45 

62 

2.38 

64 

2.29 

64 

2.03 

62 

2.08 

63i 

2.22 

62 

2.51 

63 

1.95 

60 

2.23 

58.6 

2.17 

63 

2.20 

63 

2.19 

62 

.  2.00 

63 

1.74 

63.2 

1.65 

63.4 

1.64 

63.3 

Kanawha  district, — This  region  includes  all  the  ovens  from  the  junc- 
tion of  the  New  and  Gauley  rivers  to  the  western  limit  of  the  coal  fields 
on  the  Kanawha  River.  The  production  of  coke  in  this  region  reached 
its  highest  figure  in  1895,  when,  by  reason  of  the  strike  in  the  Flat  Top 
district,  the  product  amounted  to  164,729  tons.  There  was  a  decrease 
of  about  7,000  tons  in  the  output  for  1896. 
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The  statistics  of  the  manafactare  of  coke  in  the  Kanawha  district 
from  1880  to  1896  are  as  follows : 

Siati8tic8  of  the  mant^acture  of  coke  in  the  Kanawha  district,  West  Virginia,  from  1880 

to  1896, 


Tear. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Ovens. 

Estab- 

lish- 

mentfi. 

Coal  used. 

Coke  pro- 
daced. 

Built. 

Baikl. 
ing. 

Short  Umt. 

Short  tout. 

4 

18 

0 

6,789 

4,300 

4 

18 

0 

11, 516 

6,900 

5 

a  138 

0 

40,782 

26, 170 

5 

a  147 

0 

58,735 

37, 970 

6 

a  177 

15 

60,281 

39,000 

7 

6181 

63 

65,a(8 

37,551 

7 

302 

170 

89,410 

54,329 

7 

548 

0 

153,784 

96,721 

9 

572 

8 

141, 641 

84,052 

6 

474 

0 

109,466 

63,678 

6 

474 

0 

182,340 

104,076 

6 

474 

0 

241, 427 

134, 715 

6 

506 

0 

•  242, 627 

140,641 

6 

506 

0 

215, 108 

122, 241 

6 

506 

0 

176, 746 

104,160 

6 

506 

0 

267, 520 

164,729 

.7 

676 

10 

259, 715 

157, 741 

Total  ralne 

of coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  in 
coke. 

Per  cent. 

$9,890 

$2.30 

«3.3 

16,905 

2.45 

60 

62,808 

2.40 

64 

88,090 

2.32 

64.6 

76,070 

1.95 

64.6 

63,082 

1.68 

57 

117, 649 

2.17 

60.7 

201, 418 

2.08 

63 

146, 837 

1.75 

59 

117, 340 

1.84 

58 

196,583 

1.89 

57 

276, 420 

2.05 

56 

284, 174 

2.02 

58 

237,308 

1.94 

56.8 

181, 586 

1.74 

58.9 

270. 879 

1.64 

61.6 

263,210 

1.67 

60.7 

a  Eighty  of  these  ovens  are  Copp^,  the  balance  beehive. 
b  Sixty  of  these  ovens  are  Copp6e,  the  balance  beehive. 

Upper  Monongahela  district — ^The  Upper  Monongahela  district  in- 
cludes the  ovens  in  the  groap  of  coanties  lyiug  along  the  line  of  the 
Baltimore  and  Ohio  Railroad,  near  the  head  waters  of  the  Monongahela 
Biver — Preston,  Taylor,  Harrison,  and  Marion  counties.  This  is  becom- 
ing an  important  coking  district,  and  though  the  coke  is  made  largely 
from  washed  slack  it  is  a  good  fuel  and  finds  a  ready  sale  in  the  markets 
of  the  country.  As  in  the  Kanawha  district,  the  production  in  this 
region  increased  in  1895,  but  decreased  in  1896. 
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The  statistics  of  the  prodaction  of  coke  in  the  Upper  Monongahela 
district  of  West  Virginia  from  1880  to  1896  are  as  follows: 

Statistics  of  the  manufacture  of  coke  in  the  Upper  Monongahela  dietrictf  Weet  Virginia^ 

from  1880  to  1896, 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Eatab- 

lish- 

menta. 


8 
9 
11 
13 
13 
12 
12 
15 
17 
17 
18 
15 
19 
19 
20 
20 
22 


Ovens. 


Built. 


145 

172 

222 

269 

281 

278 

275 

646 

567 

674 

1,051 

1,081 

1,129 

1,158 

1,221 

1,260 

1,386 


Build- 
ing. 


Coal  naed. 


^■*    ' 


Short  ton*. 

0 

64,937 

0 

73,863 

0 

92, 510 

0 

88,253 

100 

78,468 

0 

105, 416 

104 

131,896 

0 

211,330 

110 

213,  377 

200 

210,083 

50 

276,367 

56 

517, 615 

45 

441, 266 

42 

379,506 

42 

280,748 

37 

392,297 

0 

331,526 

Coke  pro- 
duce. 

Total  valne 

of  coke  at 

ovena. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 

coal  in 

coke. 

Short  ton*. 

Percent. 

36,028 

$68,930 

$1.91 

55 

43,803 

78, 014 

1.78 

59 

55,855 

105, 214 

1.88 

60 

51,754 

90,848 

1.76 

59 

49,139 

74,894 

1.52 

63 

67, 013 

97,505 

1.45 

63.5 

82,165 

113, 100 

1.38 

62.3 

132, 192 

268,990 

2.03 

62.5 

138,097 

175,840 

1.27 

64.7 

128,685 

171, 511 

1.33 

62.5 

167, 459 

260, 574 

1.56 

60 

291,005 

462, 677 

1.58 

56 

265,363 

390,296 

1.47 

60.1 

225,676 

295,123 

1.31 

59 

158,323 

179, 525 

1.13 

56.5 

240,657 

265,293 

1.10 

61.3 

206,429 

211, 272 

1.023 

62.3 

Upper  Potomac  district, — In  the  Upper  Potomac  district  are  included 
the  ovens  along  the  line  of  the  West  Virginia  Central  and  Pittsburg 
Railway,  running  south  from  near  Cumberland,  Md.  This  district  has 
been  thoroughly  described,  not  only  in  previous  volumes  of  Mineral 
Resources,  but  also  in  a  separate  publication  by  the  Survey. 

With  the  exception  of  1894,  the  production  of  coke  in  this  region 
has  shown  a  steadily  increasing  business  since  operations  began  in 
1887.    In  this  way  it  has  rivaled  the  record  of  the  State. 
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Statistics  of  the  i)roduction  of  coke  in  the  Tipper  Potomac  district  of 
West  Virginia  are  as  follows : 

StathticB  of  the  manufacture  of  coke  in  the  Upper  Pot4>mac  district  of  West  Virginia  from 

1887  to  1896. 


Year. 


Estab- 

liah- 

ineiit». 


1887 
1888 
1889 
18iK) 
1891 
1892 
1893 
1894 
1895 
1896 


1 
1 
2 
2 
2 
3 
3 
2 
2 
2 


OvenB. 


Built. 


442 
482 


0 
0 


20 

50 

28 

0 

84 

0 

178 

28 

390 

39 

395 

0 

394 

0 

394 

0 

Coal  used . 


STiort  tons.  ! 
3,565  I 

9, 176  j 

26, 105  I 

94,983 

111,  014 

114,  045 

123, 492 

66,598 

183, 187 

270, 275 


!r. 


Coke  pro.   I  '^„»,1i;l.T 
duced. 


of  coke  at 
ovens. 


Short  tons. 
2,211 

5,835 
17,945  : 
61, 971 
76,599 
78, 691 
84,607 
43, 546 
110,  753 
164,093 


$4,422 

$2.00 

8,752 

1.50 

28,559 

1.58 

118,503 

1.91 

133,549 

1.75 

121, 208 

1.54 

115, 250 

1.36 

43,546 

1.00 

126, 595 

1.14 

242, 133 

1.476 

Value  of 

coke  at 

ovens, 

per  tou. 


Yield  of 

coal  in 

coke. 


Per  cent. 
62 

64 

69 


65 

69 

69 

68.5 

65.4 

60.5 

60.7 

WISCONSIN. 

All  the  coke  made  in  Wisconsin  is  from  Connellsville  (Pennsylvania) 
coal,  and  the  coke  is  standard  Connellsville.  Its  production,  therefore, 
is  not  of  so  much  interest  as  the  production  of  coke  for  developing 
certain  regions.  It  is  an  interesting  product,  however,  as  showing  that 
coal  can  be  carried  to  a  distance  and  successfully  made  into  coke. 

The  statistics  of  the  manufacture  of  coke  in  Wisconsin  from  1888  to 
1896,  inclusive,  are  as  follows : 

Statistics  of  the  manufacture  of  coke  in  JVisconsin. 


Ovens. 


Year. 


Estab- 
lish- 
ments. 


Built 


I 


1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


1 
1 
1 
1 
1 
1 
1 
1 
1 


50 
50 
70 
120 
120 
120 
120 
120 
120 


Build 
ing. 


0 
0 
0 
0 
0 
0 


Coal  used. 


Short  tons. 

1,000 

25,  616 

38, 425 

52,904 

54,300 

24,  085 

6,343 

8,287 

8.648 


Coke  pro- 
duoed. 


Short  tons. 

500 

16,016 

24,  976 

34,387 

33,800 

14, 958 

4,250 

4.972 

5,332 


Total  value 

of  coke  at 

ovens. 


$1,500 

92,092 

143, 612 

192,  804 

185,900 

95, 851 

19,465 

26, 103 

21,000 


Value  of 

coke  at 

ovens, 

per  ton. 


$3.00 
5.75 
5.75 
5.61 
5.50 
6.41 
4.58 
5.25 
3.94 


Yield  of 

coal  in 

coke. 


Per  cent. 
50 
62.5 
65 
65 

62.2 
62 
67 

6a 

62 


— -i 
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The  character  of  the  coal  used  in  the  mauufacture  of  coke  in  Wis- 
consin since  1890  is  shown  in  the  following  table : 

Character  of  coal  used  in  the  manufacture  of  coke  in  Wisconsin  since  1890. 


Klin  of  mine. 


Slack. 


Year. 


Un^'ashed. 


Short  tons. 

1890 38,425 

1891 52,904 

1892 54,300 

1893 20,474 

1894 6,343 

1895 8,287 

1896 0 


Wanhed.    I  Unwashed,  i    Washed. 


Short  tons. 
0 
0 
0 
0 
0 
0 
0 


Short  tons. 
0 
0 
0 

3,611 
0 
0 

5,  183 


Short  tons. 
0 
0 
0 
0 
0 
0 
3,  465 


Total. 


Short  tons. 

38, 425 

52,904 

54,300 

24,085 

6, 343 

8, 287 

8,648 


WYOMING. 

There  is  but  one  establishment  making  coke  in  Wyoming — that  of 
the  Cambria  Mining  Company,  located  at  Cambria,  Weston  County. 
This  establishment  began  the  manufacture  of  coke  in  1891,  but  pro- 
duced no  coke  in  1892,  resuming  the  manufacture  again  in  1893,  and 
producing  coke  in  1894,  1895,  and  1896.  The  coal  occurs  probably  in 
the  lowest  portion  of  the  Dakota  measures  of  the  Colorado  Cretaceous 
and  almost  upon  the  topmost  rocks  of  the  Jurassic.  The  vein  is  6^ 
to  7J  feet  in  thickness,  with  good  roof  and  floor.  Regarding  the  char- 
acter of  the  coal,  it  has  been  classed  all  the  way  from  lignite  to  a 
high-grade  coking  bituminous  coal.  This  difference  in  classification 
may  be  due  to  the  fact  that  the  samples  upon  which  judgment  was 
based  were  taken  from  difl'erent  parts  of  the  vein,  in  which  there  may 
have  been  actual  variations  caused  by  partial  metamorphism  by  heat. 

All  of  the  coal  used  iu  coking  was  unwashed  slack,  which  does  not 
give  as  good  a  result  as  washed  slack.  ^Vhen  the  latter  is  used  the 
coke  is  of  fine  texture  and  very  strong.  It  is  dense  and  capable  of 
sustaining  any  weight  ordinarily  required  of  coke  used,  as  this  is,  in 
silver  smelting.  As  at  present  produced,  however,  the  coke  is  very 
high  in  ash. 
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The  statistics  of  the  production  of  coke  in  Wyoming  from  1891  to 
1896,  inclasive,  are  as  follows: 

Staii9iic8  of  the  production  of  coke  in  Wyoming  from  1891  to  1896, 


/ 

Number  of  establishments. 

Number  of  ovens  built 

Number  of  ovens  building. 
Amount  of  coal  used,  short 

tons 

Coke  produced,  short  tons. 
Total  value  of  coke  at  ovens 
Value  of  coke  at  ovens, 

per  ton 

Yield  of  coal  in  coke,  per 

cent 


1891. 


1 
24 

0 

4,470 

2,682 

$8,046 

.$3.00 

60 


1892. 


1 

24 

0 

0 
0 
0 

0 

0 


1893. 

1894. 

1895. 

1 

1 

1 

24 

24 

74 

0 

0 

0 

5,400 

8,685 

10,240 

2,916 

4,352 

4,895 

$10,206 

$15, 232 

$17, 133 

$3.50 

a$3.50 

$3.50 

54 

50 

47.8 

1896. 


1 

74 

0 

41,038 

19,542 

$58,626 

$3.00 

47.6 


a  Value  estimated. 


The  character  of  the  coal  nsed  in  the  mannfactnre  of  coke  in  Wyo- 
ming is  shown  in  the  following  table: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Wyoming  since  1891, 


Year. 


1891 
1892 
1893 
1894 
1895 
1896 


Ran  of  mine. 


Slaek. 


Unwashed. 


Short  ton*. 
0 
0 
0 
0 
0 

0 


Washed.      Unwashed.     Washed. 


Short  tofu. 
0 
0 
0 
0 
0 
0 


Short  tons. 

4,470 

0 

5,400 

8,685 

10,  240 

41,038 


Short  torn. 
0 
0 
0 
0 
0 
0 


Total. 


Short  tons. 

•  4, 470 

0 

5,400 

8,685 

10, 240 

41,038 


PETROLEUM.^ 


By  F.  H.  Oliphant. 


[The  iMrrel  used  in  thi«  report,  unleas  otherwise  specified,  is  of  42  Wincheeter  gallona.] 

impobtai^t:'  features  of  the  year. 

By  a  comparison  of  the  tables  in  this  report  with  preceding  years, 
it  will  be  found  that  the  following  features  are  conspicnoos: 

First.  An  increase  in  the  production  of  crude  petroleum  in  the 
United  States,  the  total  for  1896  exceeding  that  of  any  former  year  in 
the  history  of  the  industry. 

Second.  A  general  increase  in  the  Appalachian  oil  field,  especially 
in  the  State  of  West  Virginia. 

Third.  A  large  increase  in  the  production  of  Lima  crude  oil,  in  the 
State  of  Ohio. 

Fourth.    An  increase  in  stocks. 

Fifth.    A  decrease  in  price. 

TOTAL  PRODUCTION   IN  THE   UNITED   STATES. 

The  entire  production  of  petroleum  in  the  United  States  for  the  year 
1896  is  placed  at  60,960,361  barrels,  a«  compared  with  52,892,276  bar- 
rels in  1895,  an  increase  of  8,068,086  barrels,  or  15.254  per  cent. 

The  production  for  1896  was  the  largest  of  any  year,  being  60,960,361 
barrels,  as  compared  with  54,291,980  barrels  in  1891,  the  largest  pro- 
duction heretofore  on  record,  showing  an  increase  of  6,668,381  barrels. 

The  total  production  in  1896  has  been  subdivided  as  follows: 

Percentage  of  crude  petroleum  produced  in  the  aeveral  fields  in  1896, 

Per  cent. 

Amount  produced  in  the  Appalachian  field 55. 7 

Amount  produced  in  the  Lima-Indiana  field 41. 4 

Amount  produced  in  all  other  fields 2. 9 

Total  100.0 

*For  much  of  the  statistical  iafermation  in  this  report  credit  should  be  given  to  the  Oil  City  Derrick. 
Other  special  acknowledgments  are  given  in  the  body  of  the  report. 
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INCREASE   IN    APPALACHIAN   OIL   FIELD. 

Stimulated  by  the  rise  in  the  price  of  petroleum  in  the  spring  of 

1895,  a  large  amount  of  new  work  was  started,  but  it  was  not  until  the 
year  1896  that  its  effects  were  fully  shown  in  the  increased  i)roduction. 

New  York  increased  from  912,948  barrels  in  1895  to  1,205,220  barrels 
in  1896,  a  gain  of  292,272  barrels,  or  32  per  cent. 

Pennsylvania  increased  from  18,231,442  barrels  in  1895  to  19,379,201 
barrels  in  1896,  an  increase  of  1,147,759  barrels,  or  6.29  per  cent. 

Southern  Ohio  decreased  from  3,694,624  barrels  in  1895  to  3,366,031 
barrels  in  1896,  a  falling  off  in  1896  of  328,593  barrels,  or  8.9  per  cent. 

West  Virginia  increased  from  8,120,125  barrels  in  1895  to  10,019,770 
barrels  in  1896,  an  increase  of  1,899,645  barrels,  or  23.39  per  cent.  A 
large  amount  of  profitable  territory  was  opened  up. 

Kentucky  and  Tennessee  showed  a  very  slight  increase,  but  nothing 
in  comparison  to  the  large  amount  of  money  expended  in  testing  almost 
barren  territory.  The  extension  of  the  Appalachian  field  in  these 
States  has  been  a  disappointment. 

The  total  production  of  crude  petroleum  in  this  field  for  1895  was 
30,959,139  barrels,  as  compared  with  33,970,222  barrels  for  1896,  a  gain 
of  3,011,083  barrels,  or  9.73  per  cent,  as  compared  to  an  increase  of 
only  one-half  of  1  per  cent  in  1895. 

INCREASE  IN  LIMA  OIL  FIELD,  OHIO. 

The  great  increase  in  the  State  of  Ohio  did  not  come  from  the  open- 
ing up  of  any  new  pools,  but  from  the  extension  of  the  old  ones  into 
more  than  ordinarily  rich  territory.  The  number  of  wells  drilled  in 
1896  did  not  quite  reach  the  number  drilled  in  1895. 

The  increase  coming  from  Indiana  was  very  slight. 

The  total  production  of  crude  petroleum  in  the  Ohio  Lima  field  in 
1895  was  15,850,609  barrels,  as  compared  with  20,575,138  barrels  in 

1896,  a  gain  of  4,724,529  barrels,  or  29.8  per  cent.    The  increase  of  1895 
as  compared  with  1894  was  17  per  cent. 

COMPARISON  OF  OTHER  STATES. 

Indiana  increased  from  4,386,132  barrels  in  1895  to  4,680,732  barrels 
in  1896,  or  a  fraction  less  than  6f  per  cent. 

Kansas  increased  from  44,430  barrels  in  1895  to  113,571  barrels  in 
1896,  or  155.62  per  cent. 

California  has  increased  from  1,208,482  barrels  in  1895  to  1,252,777 
barrels  in  1896 — only  44,295  barrels  over  1895. 

Colorado  has  decreased  17.52  per  cent  in  1896  as  compared  with 
1895. 

Wyoming  has  decreased  16.7  per  cent  in  1896  as  compared  with 
1895. 
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The  tables  in  the  body  of  this  report,  showing  production,  value,  and 
percentages  of  increase  and  decrease,  give  much  additional  information 
in  detail. 

INCREASE  IN  STOCKS. 

The  stocks  in  the  Appalachian  field  at  the  close  of  1895  were  5,344,784 
barrels,  and  at  the  close  of  1896, 9,745,722  barrels.  This  was  an  increase 
of  4,400,938  barrels,  or  82 J  per  cent. 

The  stocks  in  northwestern  Ohio  and  Indiana,  generally  known  as  the 
Lima  field,  were  20,596,439  barrels  at  the  close  of  1895  and  22,573,768 
barrels  at  the  close  of  1896,  an  increase  for  the  year  of  1,977,329  barrels, 
or  94^  per  cent. 

The  total  stocks  of  the  two  fields  at  the  close  of  1895  were  25,941,223 
barrels,  as.  compared  with  32,319;490  barrels  at  the  close  of  1896,  an 
increase  of  6,378,267  barrels,  or  24J  per  cent. 

DECREASE  IN  PRICE. 

The  average  value  of  what  has  been  called  certificate  oil  in  the  Penn- 
sylvania field  in  1896  was  $1.18  per  barrel,  as  compared  with  $1.36  in 

1895,  showing  a  decline  of  18  cents  per  barrel. 

The  highest  average  price  during  any  one  month  in  1896  was  $1,453, 
in  January.  The  lowest  average  price  for  the  same  period  was  97J 
ceuts,  in  December. 

In  the  Lima  field  the  price  fell  from  an  average  of  71J  cents  in  1895 
to  an  average  of  66|  cents  in  1896,  a  decline  of  5  cents  per  barrel.  The 
total  value  of  the  52,892,276  barrels  of  merchantable  crude  oil  produced 
in  the  United  States  in  1895  was  $57,632,296,  or  an  average  of  about 
$1.09  per  barrel,  while  the  total  value  of  the  60,960,361  barrels  produced 
in  1896  was  $58,618,709,  or  an  average  of  about  96  cents  per  barrel,  a 
decline  of  13  cents  per  barrel.  There  was  a  total  increase  in  value  of 
$886,413,  however.  Kansas  oil  decreased  from  60  cents  in  1805  to  45 
cents  in  1896.  California  oil  increased  from  70  cents  in  1895  to  99  cents 
in  1896.    Colorado  oil  increased  from  77  cents  in  1895  to  8<S  cents  in 

1896.  The  price  ranged  from  45  cents  per  barrel  for  Kansas  oil  to  $8 
per  barrel  for  Wyoming  oil  in  1896. 
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PRODUCTION  AXD  VAIiUE. 

TOTAL  PRODUCTION   AND  VALUE. 

In  the  following  table  is  given  a  statement  of  the  total  amount  and 
the  total  value  of  all  crude  petroleum  produced  in  the  United  States  in 
189«'>  and  1896,  by  States  and  important  districts: 

Total  amount  and  value  of  crude  petroleum  produced  in  the  United  States  in  1896  and  1896. 


SUte  and  diatrlot. 


New  York 


Pennsylvania : 

Pennsylvania 

Franklin , 

Smith's  Ferry... 


Total. 


West  Virginia : 
West  Virginia... 
Hnruing  Springs. 

Volcano 

Petrolenni 


Total 

Ohio: 
Eastern  or  south- 
ern  

Lima 

Meoca-Belden  . . . 

Total 


Indiana 

Kentucky 

Missouri 

Colorado 

Califoruia 

Texas 

Indian  Territory 

Illinois 

Wyoming 

Kansas 


1806. 


Barrels. 


Yalae. 


Arerage 

raloe 

per 

barrel. 


912, 948  $1, 240, 468  $1. 85} 


18, 180, 331 

48,711 

2,400 


18,  23;L,  442 


^8, 106, 341 

10, 170 
4,614 


8, 120, 125 


3, 693, 248 

15, 850, 609 

1,376 

19, 545, 233 

4, 386, 132 

1,500 

10 

438, 232 

1,208,482 

50 

37 

200 

3,455 

44,430 


24, 702, 525 
194,844 
3,261 


1.35} 

4.00 

1.36} 


24,900,630  1.366 


11, 013, 132 

20,158 
6,480 

11, 038. 770 


5, 018, 201 
11,372,812 

8,229 

16, 399, 242 


2, 811, 444 

600 

50 

336,010 

849,082 

250 

252 

1,200 

27,  WO 

26,658 


Grand  total . .  52, 892, 276  57, 632, 296 

I  '     


1.35t 

1.98 
1.19 


1.36 


1.36} 
.711 


.839 


.64 

.40 
5.00 

.767 

.70 
5.00 
6.81 
6.00 
8.00 

.60 

1.0896 


1886. 


Barrela. 


Valae. 


Average 

valae 

per 

barrel. 


1,206, 220  $1,420, 653  $1.17} 


19, 327, 168 

49,329 

2,704 


19, 379, 201 


10, 005, 966 

a  13, 228 
6576 


22, 781, 899     1. 17} 
197,316     4.00 
3,187     1.17} 


22, 982, 402     1. 186 


11,794,532 

33,070 
2,016 


10, 019, 770 11, 829, 618 


3,366,365 
20, 575, 138 

OOO 


23, 941, 169 


4, 680, 732 

1,680 

43 

361,450 

1, 252, 777 

1,450 

170 

250 

2,878 

113, 571 


3, 966, 924 
13, 723, 617 


2,954,411 

924 

185 

318, 977 

1, 240, 990 

1,060| 

680, 

1,250; 

23,  O24I 

51, 107! 


•  Production  of  lii{ht  oil  in  Volcano  inoladed  with  We«t  Virginia's  proddct. 
6  PitMlnotion  of  light  oil  in  Petroleum  included  with  West  Virginia's  product, 
cin  atUlition  to  this  product,  4,323  barrels  of  omde  were  produced  in  Kentucky  and 
which  no  valae  coald  be  given,  none  being  sold  or  used. 


1.17} 

2.60 
3.60 


1.18 


1.17} 
.667 


2,897     4.35 


17, 693, 438       .  739 


.63 

.55 

4.30 

.88i 

•  99 

.72 

4.00 

5.00 

8.00 

.45 


c60,960,361|58, 518,  709       .  96 


Tenneaaea,  for 
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The  increase  or  decrease  of  the  production  of  crude  petroleom  in 
the  several  States  in  1896  as  compared  with  that  in  1895  is  shown  in 
the  following  table : 

Increaae  or  decrease  in  amount  and  percentage  of  crude  petroleum  produced  in  the  eeveral 

States  in  1896  as  compared  with  1895, 


State. 


New  York 

Pennsylvania  ... 
West  Vitginia . . . 

Ohio 

Indiana 

Kentucky . . . 

Misaonrl 

Colorado 

California 

Texas 

Indian  Territory 

Illinois 

Wyoming 

Kansas 


Production. 


Increaae. 


Barrelt. 

292,272 

1, 147, 769 

1,899,645 

4,395,936 

294,600 

180 

33 


Decrease. 


Barrelt. 


44,295 

1,400 

133 

50 


69,141 


Total 


8,068,085 


76, 782 


577 


Percentage. 


Increase. 


32.00 

6.29 

23.39 

22.49 

6.72 

12.00 

330.00 

3.665 

2, 800. 00 

359.5 

25.00 

155.62 


15.254 


Decreane. 


17.52 


16.70 


PRODUCTION   BY  FIELDS. 

The  production  of  petrolenm  in  the  principal  fields  of  the  United 
States  in  1894, 18d5,  and  1896  was  as  follows : 

Production  of  petroleum  in  the  United  States  in  1894,  1895,  and  1896,  byftelas. 

[Barrels  of  42  gallons.] 


Field. 


Appalachian 

Lima-Indiana 

Florence,  Colorado  . 
Southern  California 

Kansas 

Wyoming 

Other 


Total. 


Production. 


1894. 


30, 781, 924 

17, 296, 510 

515, 746 

705,969 

40,000 

2,969 

1,998 


49, 344, 516 


1895. 


30, 959, 139 

20, 236, 741 

438,232 

1, 208, 482 

44,430 

3,455 

1,797 


52, 892,  276 


1896. 


33, 970, 222 

26, 255, 870 

361,450 

1, 252, 777 

113, 571 

2,878 

3,593 


a60,960,361 


a  In  addition  to  this  total  4,325  barrels  of  orade  oil  were  prodnoed  in  Kentucky  and  Tennessee,  for 
which  no  value  could  he  given,  none  being  soM  or  used. 
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From  the  above  table  it  will  be  noticed  that  the  only  fields  that  do 
not  show  an  increased  production  are  Colorado  and  Wyoming.  The 
latter  State,  which  showed  a  gain  of  nearly  50  per  cent  in  1895  over 
1894,  now  shows  a  loss  of  16.7  per  cent*  Colorado  showed  a  decrease 
of  16  per  cent  in  1895,  and  a  decrease  of  17.52  per  cent  in  1896. 

PRODUCTION    OF  CRUDE   PETROLEUM    IN    THE  UNITED   STATES, 

Z859  TO  z8g6. 

In  the  following  table  will  be  found  a  statement  of  the  production  of 
crude  petroleum  in  the  United  States  from  the  beginning  of  production, 
marked  by  the  drilling  of  the  Colonel  Drake  well  in  1859,  up  to  and 
including  the  production  of  1896,  the  tables  being  by  years  and  States : 

Product  of  crude  petroleum  in  the  United  States  from  1859  to  1S96. 

[Barrels.] 


1859. 
1860. 
1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 


Pennsylvania 

and 

New  York. 


Ohio. 


2, 
500, 
2, 113, 
3,056, 
2,611, 
2,116, 
2,497, 
3, 597, 
3,347, 
3,646, 

4,  215, 
5,260, 

5,  205, 
6,293, 
9, 893, 

10, 926, 
8, 787, 
8,968, 
13, 135. 
15, 163, 
19, 6a5, 
26, 027, 
27, 376, 
30, 053, 
23, 128, 
23, 772, 


000 
000 
609 
690 
309 
109 
700 
700 
300 
117 
000 
745 
234 
194 
786 
945 
514 
906 
475 
462 
176 
631 
509 
500 
389 
209 


West  Vir- 
ginia. 


Colorado,  i  California. 


Indiana. 


a200,000 
31,763 
29,888 
38,179 
29,112 
38,940 
33, 867 
39,  761 
47, 632 
90,081 


a3, 000, 000 
120,000 
172,000 
180,000 
180,000 
179,000 
151,000 
128,000 
126,000 
90,000 


a  175, 000 

12,000 

13,000  ' 

15, 227 

19,  858 

40, 552 

99,862 

128, 636 

142, 857 

262, 000 


a  Includint;  all  pro<laction  prior  to  1876. 
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Product  of  crude  petroleum  in  the  United  States  from  1S59  to  1896 — Continued. 

[Barrels.] 


Year. 

1885... 

1886.1 

1887.. 

1888.. 

1889... 

1890. . 

1891... 

1892.. 

1893.. 

1894... 

1895.. 

.  1896.. 


PenDsylrania 

and 

New  York. 


20, 776, 041 
25, 798, 000 
22, 356, 193 
16, 488, 668 
21, 487, 435 
28, 458, 208 
33,009,236 
28, 422,  377 
20, 314, 513 
19, 019,  990 
19, 144. 390 
20, 584, 421 


Ohio. 


661,580 
1,782,970 
5, 022, 632 
10, 010, 868 
12, 471, 466 
16, 124, 656 
I  17,740,301 
I  16,362,fcl 
I  16,249,769 
I  16,792,154 
19,545,233 
!  23, 941, 169 


W'eat  Vir- 
ginia. 


91,000 

102,000 

145,000 

119, 448 

544, 113 

492, 578 

2,406,218 

3, 810, 086 

8, 445, 412 

8, 577, 624 

8, 120, 125 

10, 019, 770 


Colorado. 


California. 


Total .  537, 241, 681  157, 284, 942 


76, 295 
297, 612 
316, 476 
368, 842 
665,482 
824,000 
594,  390 
515,  746 
438,232 
361,450 


47,199,374  4,458,525 


325,000 
377, 145 
678, 572 
690,333 
303,220 
307,360 
323,600 
385,049 
470, 179 
705, 969 
1,208,482 
1, 252, 777 


Indiana. 


33,375 

63,496 

136,634 

698,068 

2, 335, 293 

3, 688, 666 

4, 386, 132 

4, 680, 732 


7,936,678   16,022,396 


United  States. 


2,000 
500,000 
2, 113, 609 
a  3, 056, 690 
2, 611, 309 
2, 116, 109 
2, 497,  700 
3, 597,  700 
3, 347, 300 
3, 646, 117 
4, 215, 000 


♦ 


1872 
1873 
1874 
1875 
1876 
1877 


6, 293, 194 
9, 893, 786 

10, 926, 945 
h  12, 162, 514 
9, 132, 669 

13,  350, 363 


a  In  addition  to  thia  amount,  it  is  estimated  that  for  want  of  a  market  some  10,000,000  barrels  ran  to 
waste  in  and  prior  to  1862  from  the  Penneylvania  fields ;  also  a  large  amount  from  West  Virginia  and 
Tennessee. 

h  Including  all  production  prior  to  1876  in  Ohio,  West  Virginia,  and  California. 


18  GEOL,  PT  5- 


48 


754 


MINERAL   RESOURCES. 


Product  of  crude  petroleum  in  the  United  States  from  1859  to  1896 — Continued. 

[Barrels.] 


United  States. 


15, 396, 868 
19, 914, 146 
26, 286, 123 
27, 661,  238 
30, 510, 830 
23, 449.  633 
24, 218, 438 
21, 858, 785 
28, 064, 841 
28, 283, 483 
27, 612, 025 
35, 163, 513 
45, 822,  672 
54, 291, 980 
50, 509, 136 
48, 412, 666 
49, 344, 516 
52, 892, 276 


2,878    660,960,361 


8, 702     770, 582. 514 


a  This  includes  all  the  petroleum  produced  in  Kentucky  and  Tennessee  prior  to  1883. 
h  In  addition  to  this  amount  4,325  barrels  of  crude  oil  were  produced  in  Kentucky  and  Tennessee, 
for  which,  as  none  was  sold  or  used,  no  value  oould  be  given. 

From  the  above  table  it  appears  that  the  enormous  total  of  770,582,514 
barrels  of  crude  petroleum  has  been  produced  in  the  United  States 
since  the  beginning  of  operations  near  Titusville,  Pennsylvania,  in 
1859.  If  we  allow  5.6  cubic  feet  as  the  capacity  of  a  barrel,  we  have 
4,315,262,078  cubic  feet,  which  would  require  a  cube  whose  sides  would 
be  about  1,628  feet  long  to  contain  this  amount. 
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For  convenience  of  reference,  a  statement  is  given  below  of  the  pro- 
daction  of  petroleum  in  the  UnitM  States  from  1891  to  1896,  by  States  : 

Production  of  petroleum  in  the  United  States  from  1891  to  1896, 

[Barrels  of  42  gallong.] 


State. 


Pennsylvania  and  New  York, 

Ohio 

West  Virginia 

Colorado 

California 

Indiana 

Kentncky 

Illinois 

Kansas 

Texas 

Missouri 

Indian  Territory 

Wyoming 


1891. 


189^. 


1893. 


33, 009, 236 

17, 740, 301 

2, 406, 218 

665, 4S2 

323,600 

136,634 

9,000 


1,400 
54 
25 
30 


Total 54,291,980 


28, 422, 377 

16, 362, 921 

3, 810, 086 

824,000 

385,049 

698,068 

6,500 


45 
10 
80 


20,314,513 

16, 249, 769 

8,  445, 412 

594,390 

470, 179 

2, 335, 293 

3,000 


50 
50 
10 


Stat«. 


1894. 


Pennsylvania  and  New  York. 

Ohio 

West  Virginia 

Colorado 

California 

Indiana 

Kentncky , 

Illinois 

Kansas 

Texas 

Missouri , 

Indian  Territory 

Wyoming 


19, 019, 990 

16, 792, 154 

8, 577, 624 

515, 746 

705, 969 

3,688,666 

1,500 

300 

40,000 

60 

8 

130 

2,369 


Total I      49,344.516 


50, 509, 136 

48,412,666 

1895. 

1896. 

19, 144, 390 

20, 584, 421 

19, 545, 233 

23, 941, 169 

8, 120, 125 

10, 019, 770 

438, 232 

361, 450 

1,20.   482 

1, 252, 777 

4,386,132 

4, 680,  732 

1.500 

1,680 

200 

250 

44,430 

113,  571 

50 

1,450 

10 

43 

37 

170 

3,455 

2,878 

52, 892, 276 

a  60, 960, 361 

a  In  addition  to  this  amount  4,325  ban'elH  of  crnde  oil  were  produced  in  Kentucky  and  Tenneseee, 
for  which,  as  none  wa8  sold  or  used,  no  value  could  be  given. 
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EXPORTS. 

In  the  following  table  are  given  the  exports  of  crude  petroleam  and 
its  products  from  the  United  States  from  1871  to  1896,  together  with 
a  statement  of  the  production  of  the  United  States  in  the  years  named. 
The  figures  of  exports  are  from  the  Statistical  Abstract  of  the  United 
States,  published  by  the  Bureau  of  Statistics,  Treasury  Department. 
The  figures  of  production  were  collected  by  the  writer. 

Quantity  of  crude  petroleam  produced  in,  and  the  quantities  and  values  of  petroleum  prod- 
ucts exported  from,  the  United  States  during  each  of  the  calendar  years  from  1871  to 
1896 J  inclusive. 


Year  end- 
ing De- 
cember 
31— 

Production. 

Exports. 

Barrels  (of 
42  gallons). 

Gallons. 

Mineral,  crnde  (including 
all  natural  oils,  without 
regard  to  gravity). 

Mineral,  refined  or  manu- 
factured. 

Naphthas,  benzine,  gaso- 
line, etc. 

Gallons. 

Dollars. 

Gallons. 

DiAlars. 

1871... 

5, 205, 234 

218, 619, 828 

11, 278, 589 

2, 171,  706 

8,  396, 905 

895, 910 

1872 . . . 

6,  293, 194 

264, 314, 148 

16, 363, 975 

2, 761, 094 

8, 688, 257 

1, 307, 058 

1873 . . . 

9, 893, 786 

415, 539, 012 

19, 643,  740 

2, 665, 171 

10, 250, 497 

1, 266, 962 

1874 . . . 

10, 926. 945 

458, 931, 690 

14, 430, 851 

1, 428, 494 

10, 616, 644 

997,355 

1875 .  - . 

12, 162, 514 

510, 825, 588 

16, 536, 800 

1,  738, 589 

14, 048,  726 

1, 392, 192 

1876 . . . 

9, 132, 669 

383, 572, 098 

25,  343, 271 

3, 343, 763 

13,  252, 751 

1, 502, 498 

1877... 

13, 350, 363 

560, 715, 246 

28, 773, 233 

3, 267, 309 

19, 565, 909 

1, 938, 672 

1878... 

15, 396, 868 

&16, 668, 456 

24, 049, 604 

2, 169, 790 

13, 431, 782 

1, 077, 402 

1879... 

19, 914, 146 

836, 394, 132 

28, 601, 650 

2, 069, 458 

19, 524, 582 

1, 367, 996 

1880... 

26, 286, 123 

1, 104, 017, 166 

36,748,116 

2, 772, 400 

15, 115, 131 

1, 344, 529 

1881... 

27, 661, 238 

1, 161, 771, 996 

40, 430, 108 

3,089,297 

20, 655, 116 

1, 981, 197 

1882... 

30, 510, 830 

1, 281, 454, 860 

45,  Oil,  154 

3,  373, 302 

16, 969, 839 

1, 304, 041 

1883... 

23, 449, 633 

984, 884, 586 

59,  018, 537 

4, 439, 097 

17, 365, 314 

1, 195, 035 

1884... 

24, 218,  438 

1, 017, 174, 396 

79, 679, 395 

6, 102, 810 

13,676,421 

1, 132, 528 

1885... 

21, 858, 785 

918,  068, 970 

81, 435, 609 

6, 040, 685 

14, 739, 469 

1, 160, 999 

1886... 

28, 064, 841 

1,178,723,322 

76, 346, 480 

5,068,409 

14, 474, 951 

1, 264, 736 

1887... 

28,  283, 483 

1, 187, 906, 286 

80, 650, 286 

5, 141, 833 

12, 382, 213 

1, 049, 043 

1888... 

27, 612,  025 

1, 159, 705, 050 

77, 549,  452 

5, 454, 705 

13,  481, 706 

1, 083, 429 

1889... 

35, 163, 513 

1, 476, 867, 546 

85, 189, 658 

6, 134, 002 

13, 984, 407 

1, 208, 116 

1890... 

45, 822, 672 

1, 924, 552, 224 

96, 572, 625 

6, 535, 499 

12, 462, 636 

1, 050, 613 

1891... 

54, 291, 980 

2, 280, 263, 160 

96,  722, 807 

5, 365, 579 

11, 424, 993 

868, 137 

1892... 

50, 509, 136 

2, 121, 383, 712 

104, 397, 107 

4, 696, 191 

16, 393, 284 

1, 037, 558 

1893 . . . 

48,  412, 666 

2, 033, 331, 972 

111,703,508 

4, 567,  391 

17, 304, 005 

1,074,710 

1894... 

49, 344, 516 

2, 072,  469, 672 

121, 926,  349 

4,415,915 

15, 555, 754 

943, 970 

1895... 

52, 892, 276 

2, 221,  475, 592 

111,285,264 

5, 161, 710 

14, 801, 224 

910, 988 

1896... 

060, 960, 361 

2, 560, 335, 162 

110, 923, 620 

6, 121, 836 

12, 349, 319 

1, 059, 542 

a  In  addition  to  this  amount  4,325  barrels  of  crude  oil  were  produced  in  Kentucky  and  Tenn«»88ee. 
for  which,  as  none  was  sold  or  used,  no  value  could  be  given. 
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Quantity  of  crude  petroleum  produced  in,  and  the  quantities  and  values  of  petroleum  prod- 
ucts exported  from,  the  United  States,  etc, — Continued.  . 


r«ar  ending  December  31 — 


Exports. 


Mineral,  refiued  or  manufactured. 


Illuminating. 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


OaUons. 
132, 178, 843 
118, 259, 832 
207, 595, 988 
206, 562, 977 
203, 678, 748 
220, 831, 608 
307, 373, 842 
306, 212, 506 
365, 597, 467 
286, 131, 557 
444, 666, 615 
428, 424, 581 
440, 150, 660 
433, 851, 275 
445, 880, 518 
485, 120, 680 
485, 242, 107 
455, 045, 784 
551, 769, 666 
550, 873, 438 
531, 445, 099 
589, 418, 185 
642, 239, 816 
730, 368, 626 
714, 859, 144 
716, 455, 565 


DoUart. 

33. 493. 351 
29, 456, 453 
41, 357, 686 
30, 168, 747 
28,168,572 
44, 089, 066 
51,366,205 
36, 855, 798 
32,811,755 
29, 047, 908 
42, 122, 683 
37, 635, 981 

39. 470. 352 
39, 450, 794 
39, 476, 082 
39, 012, 922 
37, 007, 336 
37,236,111 
41, 215, 192 
39, 826, 086 
34, 879,  759 
31, 82e^,  546 
31, 719, 404 
30, 676, 217 
ai,  706, 844 
48,  630, 920 


Lubricating  (heavy  paraffin, 
etc.). 


Gallona. 

240,228 

438,  425 

1,502,503 

993,068 

938,052 

1, 157, 929 

1, 914, 129 

2, 525, 545 

3, 168, 561 

5,607,009 

5, 053, 862 

8, 821, 536 

10, 108, 394 

11, 985, 219 

12, 978, 955 

13, 948, 367 

20, 582, 613 

24, 510, 437 

27, 903,  267 

32, 090, 537 

33, 310, 264 

34, 026, 855 

32, 432, 857 

40, 190, 577 

43, 418, 942 

50, 525, 530 


DoUart. 

92,408 

180, 462 

517, 466 

269,886 

265,837 

370, 431 

577, 610 

698,182 

713,208 

1, 141, 825 

1, 165,  605 

2, 034, 487 

2, 193, 246 

2, 443, 385 

2,  659, 210 

2, 689,  464 

3, 659, 280 

4, 215.  449 

4, 638, 724 

4, 766, 850 

4, 999, 978 

5, 130, 643 

4, 738, 892 

5, 449, 000 

5, 867, 477 

6, 556,  775 
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Quantity  of  crude  petroleum  produced  in,  and  the  quantUiee  and  valuee  of  petroleum  prod- 
ucts exported  from,  the  United  States,  etc. — Continued. 


Year  ending  December  81- 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Exporta. 


Retidnain  (tar,  pitch,  and 
all  other,  from  which  the 
light  bodies  have  beeu  dis- 


till 


led). 


GaUona. 

101, 052 

568,218 

1, 377, 180 

2, 504, 628 

2, 328, 986 

2, 863, 896 

4,256,112 

3, 126, 816 

4, 827, 522 

3, 177, 630 

3, 756, 018 

4, 265, 852 

6, 502, 524 

5, 303, 298 

5, 713, 908 

1, 993, 824 

2, 989, 098 

1, 870, 596 

1, 858, 458 

1, 830, 612 

1, 002, 414 

403, 032 

541, 044 

211,008 

137,508 

204, 960 


Dollars. 

10,450 

56,618 

117, 595 

177, 794 

169, 671 

239, 461 

390,077 

220,835 

273,050 

198,983 

197, 321 

275,263 

465,350 

327, 599 

334,767 

109, 673 

141,300 

116,009 

97,265 

91,905 

61,382 

38,220 

41,661 

14,704 

13,063 

14,  330 


Totol. 


GaUona. 
152, 195, 617 
144, 318,  707 
240, 369, 908 
235, 108, 168 
237, 526, 312 

263. 449. 455 
361,  883, 22$ 
349, 346, 253 
421, 719, 782 
346, 779, 443 
514, 561, 719 

503. 492. 462 
533, 145,  429 
544, 495, 608 
560, 784, 459 
591, 884, 302 
601, 846, 317 
572, 457, 975 

680. 705. 456 
693, 829, 848 
673, 905, 577 

744. 638. 463 
804, 221, 230 
908, 252,  314 
884, 502, 082 
890, 458, 994 


DoUart. 
36, 663, 825 
33, 761, 685 
46, 924, 880 
33, 042, 276 
31, 734, 861 
49, 545, 219 
57, 539, 873 
41, 022, 007 
37, 235, 467 
34, 505, 645 
48, 556, 103 
44, 623, 074 
47, 763, 079 
49,457,116 
49, 671, 743 
48, 145, 204 
46, 898, 842 
48, 105, 703 
53, 293, 299 
52, 270, 953 
46, 174, 835 
42,  729, 157 
42, 142,  ft>8 
41, 499, 806 
46, 660, 082 
62, 383, 403 
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FOREIGN  MARKETS. 

In  the  following  table  is  given  a  statement  showing  the  foreign 
markets  for  oar  oil  in  the  past  seven  years.  As  will  be  seen  from  this 
table,  the  total  exports  of  illaminating  oils  have  increased. 

EjtporU  of  petroleum  in  ita  vatiouB  forms  from  the  United  Statee  from  1890  to  1896,  hif 

countriee. 


1 

Coantries. 

1890. 

1801. 

1892. 

1893. 

CRUDE. 
Europe : 

Frftnce ............. 

GaUon*. 
68, 947,  4:J6 
1, 188, 266 
13, 934, 088 

GaUons. 
61, 663, 973 
3, 107, 137 
17, 103, 416 

OiMons. 
69, 100. 657 
5, 247, 209 
17, 0(i4, 929 

QalUms. 
69, 424, 609 
4, 182, 963 
21, 112, 042 

GermaDy 

Spain 

United  Rinflrdom 

Other  Europe 

Total 

3, 680, 631 

2,380,600 

1, 935, 014 

3, 948, 842 

87, 750, 421 

84, 255, 126 

93, 347, 809 

98, 668, 456 

Korth  America: 

Mexico. 

2, 217, 846 

4, 913, 330 

36,806 

3, 854, 176 

3, 300, 455 

4,338 

3, 499, 514 

6, 316, 406 

425,348 

5, 508, 769 
6, 955, 315 

548,068 

Cnba 

1           0th er  North  A merica 
Total 

7, 167, 982 

7, 158, 969 

10, 241, 268 

13, 012, 152 

All  other  conn  tries 

Total  crude 

REFINED. 

Naphthaa, 
Europe: 

France  

532,250 

1,000 

3,690 

22,900 

95, 450, 653 

91,415,095  103,592,767 

1 

111,  703, 508 

4, 195, 704 

2, 015, 298 

5,603,994 

928, 616 

2, 831, 929 

3, 227, 106 

5, 058, 325 

824, 537 

1, 561, 284 

3,471,652 

6, 813, 416 

686,398 

4, 080, 839 

4, 127, 354 

8, 209,  526 

658,270 

1 

Germany 

United  Kingdom  . . . 
Other  Europe 

Total 

12, 743, 612 

11,941,897 

12, 532, 750 

17, 076, 989 

North  America 

59,563 
78,180 
45, 214 
10,864 

86, 910 
71,192 
55,005 
16, 143 

35,762 
89,609 
57, 787 
12,070 

122, 237 

55,940 

39,625 

9,214 

South  America 

Asia  and  Oceanica 

Africa 

Total 

193, 821 

229,250 

195,228 

227, 016 

Total  naphthas. . . 

12, 937, 433 

12, 171, 147 

12, 727, 978 

17, 304, 005 
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Exports  of  petrol eum'in  its  various  forma  from  the  United  States  from  1890  to  1896,  by 

countries — Continued. 


Countries. 


REFINED — continued. 

Illuminating. 
Europe : 

Belgium 

Dtiumark 

France 

Germany 

Italy 

Netherlands 

Sweden  and  Norway 

United  Kingdom 

Other  Europe  ^ 

Total 

North  America : 

British  North  Amer- 
ica  

West  Indies 

Other  North  America 

Total 

South  America : 

Argentina 

Brazil 

Uruguay  

Other  South  America 

Total 

Asia  and  Oceanica : 

China 

Hongkong 

East  Indies 

Japan  , 

British  Australasia  . 
Other  Asia  and  Oce- 
anica   

Total 

Africa 

All  other  countries 

Total  illuminating 


1890. 


Gallons. 
41, 391, 323 

7, 147, 115 

2, 088, 291 
140, 264, 082 
19, 747, 758 
47, 315, 526 
11, 772, 106 
66, 393, 246 

7, 464, 013 

343, 583, 460 


5, 104, 864 
4, 404, 548 
2, 520, 131 


12, 029, 543 


3, 113, 750 
8, 695,  291 
3, 492, 158 
6, 236,  r>96 


21, 537, 795 


13, 072, 000 
11, 150,  220 
63, 456, 071 
37, 892, 930 
7, 976, 572 

3,  Ji82, 465 
137, 530, 258 


1891. 


Gallons, 
32, 397, 015 

9, 135, 043 

3, 764, 974 

162, 187, 071 

20, 955, 728 

54, 879, 032 

8, 957, 350 
81, 028, 529 

8, 759, 531 


1892. 


8, 426, 714 
187,  320 


523, 295, 090 


382, 064, 273 


5, 230, 259 
3,  303, 506 
3, 303, 608 


11, 837, 373 


3, 476, 192 

10,  470, 656 

3, 165. 880 

4, 792, 161 


21, 904, 889 


27, 160, 660 
10, 814, 630 
63, 285, 770 
31,000,629 
10, 276, 095 

4, 630, 690 


147, 168, 474 


8, 058, 806 
85,990 


571,119,805 


Gallons, 
31, 471, 121 

7, 019, 575 

3, 005, 535 
133, 417, 314 
22, 324, 113 
76, 607, 780 
11, 159, 824 
94, 901, 777 

6, 450, 040 


1893. 


Gallons. 
33, 541, 439 
12, 262, 308 
8, 161, 023 

119, 277, 484 
22, 815, 279 
51, 298, 480 
16, 312, 922 

180, 996, 321 
8,054,660 


386, 357, 079 


5,735,411 
4, 262, 935 
2, 250, 162 


453, 319, 916 


/ 

6, 311, 042 

4, 439, 118 
2, 204, 602 


12, 248, 508   12, 984, 762 


4, 825, 196 

14, 028, 476 

4,  293, 400 

6, 827, 814 


4, 070,  719 

15, 556, 685 

2, 882, 105 

6,041,571 


29, 974, 886  i  28, 551, 080 


17, 370, 600 
16, 529. 790 
55, 907, 410 
23,761,930 
10, 376, 260 

3, 095, 516 


127,041,536 


8, 865, 999 
408,650 


27, 874,  230 
12, 758,  820 
57,  404, 175 
26, 869, 510 
11, 053, 991 

2, 637, 250 


138, 597, 976 


8, 206, 932 
579, 150 


564, 896, 658 


642, 239, 816 
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Exports  of  petroleum  in  it$  various  foriM  from  the  United  States  from  1890  to  1896,  hy 

countries — Continued. 


Countries. 


REFINED — con  tinned. 

Lubricating. 

Europe: 

Belgium 

France 

Germany 

Italy 

Netherlands 

United  Kingdom  . 
Other  Europe 


1890. 


Oallom, 

1, 955, 145 

3, 088, 183 

3, 670, 937 

510, 622 

2, 037, 437 

17, 035, 447 

146, 557 


1891. 


Total 28,444,328 


OtUlona. 

2,337,030 

3, 948, 257 

4, 186, 225 

591,996 

1, 504, 623 

18, 767, 573 

111.  165 


1892. 


31, 446, 869 


North  America 

South  America 

Asia  and  Oceanica. 
Africa 


Total. 


524,898 

721, 669 

457,363 

14,264 


570,380 

889, 610 

582,392 

25, 479 


1, 718, 194       2, 067, 861 


Total  lubricating. 

Residuum  (barrels). 
Europe 


North  America 

All  other  countries . 


Total  residuum . . . 


30, 162, 522 


10, 017 

42,141 

758 


52, 916 


33, 514, 730 


9,058 

28,833 

175 


38,066 


OaUont. 

2, 632, 954 

2, 461, 722 

4, 512, 639 

404,971 

2, 229, 116 

18. 779, 806 

209,713 

31, 240, 921 


656,991 

796,194 

813, 618 

81,352 


2, 350, 155 


33, 591, 076 


1693. 


GaUons. 

2, 426, 926 

2, 426, 659 

3, 798, 953 

788,805 

1, 842, 608 

17. 683, 132 

249, 474 


29, 216, 557 


1, 043, 770 

1, 207, 232 

888,032 

77,266 


3, 216, 300 


32, 432, 857 


6,361 

6,622 

287 


13,270 


10,404 

2,202 

276 


12,882 


Countries. 


CRrDK. 
Europe : 

France 

Germany 

Netherlands 

Spain 

United  Kingdom 

Other  Europe 


Total 

North  America: 

Mexico 

Cuba 

Other  North  America 


Total 

All  other  countries 


1894. 


Oalloni. 
84, 434, 953 
4, 877, 593 


15, 176, 034 
2, 009, 727 


1806. 


GaUont. 
72, 802, 459 
3, 966, 870 


16, 188, 547 
3, 997, 013 
2, 590, 441 


106, 498, 307 


8, 026, 189 

6,865,549 

534,304 


15, 426, 042 


2,000 


98, 545, 330 


5,229,983 

6, 980, 372 

523, 579 


1896. 


Gallon*. 

79, 242, 152 

817, 212 

4, 455, 469 

12, 869, 235 


1, 212, 528 


98, 596, 596 


6, 779, 059 

4, 838, 657 

708,008 


12. 733, 934       12, 325, 724 


6,000 


1,300 


Total  crude !     121,926,349 


111,  285, 264     110, 923, 620 
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Exporti  of  ptlrotmiM  ii 


Conntrle*. 

1804. 

1S9S. 

,m 

Xaphtlui: 
Europe: 

3,764,669 

4, 278, 757 

6, 834, 760 

364,135 

1,564,360 

4,900,028 

7,343,355 

677,378 

1,67^056 
2,814,217 
7,236,285 

160,658 

Gennuny 

15,242,321 

14,386,121 

11,883,216 

173,649 
79,777 
57,057 
3,060 

230,269 

135,762 

45, 217 

4,865 

294,949 
113,382 

49,927 
7,845 

313,533 

416,103 

466,103 

15.655,754 

14.801,224 

12,819,319 

Europe: 

36,312,974 
9,290,251 

11,812,001 
86,388,785 
22,945,037 
31,868,189 
.     9,848,074 
274,^5,010 
7, 232, 034 

35,385,766 
14, 626, 436 
6,204,663 
100, 829, 413 
28. 017, 572 
45,900,640 
34.623.246 
379,064.424 
6,686,826 

35,413,132 

12,693,927 

5,338,501 

121.841,366 

22,648,184 
122,510,611 

10,582,677 

181,883,052 

8, 149, 109 

Swedeu  and  Norway 

490,252,345 

541,238.985 

521, 060, 493 

North  Anienca: 

BritiBb  North  America 

8,218,417 
4, 174,  856 
1,759,565 

7.621.352 
4, 109,  ^8 
1.501,167 

9,534,590 
4, 689, 128 
1,493,040 

Other  North  America 

Total 

14,182,838 

13,231,867 

15, 716, 758 

Soiith  America: 

3,162,846 
13,154,709 

6.876,742 
16,315,196 

7. 803. 218 
18,490,043 
4, 325, 915 
3,622,810    1 
4.257,282 

Brazil 

Chile 

3.520,571 
5,603,680 

3,898,514 
7,246,123 

Other  SoQtli  America 

23,341,806 

32, 336, 576 

38,509,268 

^ 
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Exports  of  petroleum  in  its  various  forma  from  the  United  States  from  1890  to  1896 f  by 

countries — Continned. 


Coantries. 


REFINED — continued. 
Illuminating — Continued, 
Asia  and  Oceauica : 

China \ 

Hongkong 

East  Indies 

Japan 

British  Australasia 

Other  Asia  and  Oceanica 


Total 


Africa 

All  other  countries 


Total  illuminating. 

Lubricating. 
Europe: 

Belgium 

France 

Germany 

Italy 

Netherlands 

United  Kingdom 

Other  Europe 


Total 


North  America 

South  America 

Asia  and  Oceanica, 
Africa , 


Total 

Total  lubricating. 


Residuum  {barrels). 

Europe 

North  America 

All  other  countries 


Total  residuum. 


OaUong. 
40, 377, 296 
16, 888, 820 
85,  907, 557 
37, 272, 450 
11, 821,  881 

2, 944, 958 

195, 212, 962 


18S5. 

1896. 

Gallons. 

Oallont. 

18,  022,  800 

25, 694, 890 

10, 595,  610 

10, 499, 000 

46, 680, 054 

43, 706, 780 

24, 298, 170 

33,  701, 038 

14, 686,  752 

13,  721, 827 

3, 636, 230 

3, 131, 405 

117, 919, 616 

130, 454, 940 

7,049,455  I 
329,220  ! 


9,676,741 
456,360 


10, 280, 607 
433,500 


730, 368, 626       714, 859, 144 


716, 455, 565 


2, 931, 204 
3, 050, 547 
5, 637, 471 
1, 356, 340 
2, 346,  896 
19, 668,  767 
415,385 


35, 406, 610 


1, 725, 709 

1, 509, 708 

1, 433, 191 

115,359 


4, 783, 967 


40, 190, 577 


2,056 

2.460 

513 


5,029 


2, 679, 832 
3, 271, 804 
5, 378, 398 
1, 381, 587 
2, 641, 209 
21, 209, 497 
520, 025 


4, 078, 951 
5, 165, 586 
5, 990, 561 
1, 324, 994 
2, 724, 546 
23, 436, 081 
815, 017 


37,082,352  I    43,535,736 


1,565,025  ! 

2, 159,  844  I 

2,438,975  ! 

172,746  I 


1, 457, 842 

2, 221, 780 

3, 000, 471 

309,701 


6,336,590        6,989,794 


43,418,942       50,525,530 


2,099 

1,045 

130 


4,248 
438 
194 


3,274 


4,880 
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PRODUCTION  BY  STATES  A5^D  FOREIGN  COUNTRIES. 

APPALACHIAN    OIL   FIELD. 

The  AppalachiaD  oil  field  includes  the  productive  territory  within 
the  limits  of  the  well-defined  Appalachian  region  in  the  eastern  part  of 
the  United  States^  and  extends  for  many  miles  northeast  and  south- 
west, following  the  western  flank  of  the  Appalachian  Mountains.  The 
production  of  this  field  comes  from  the  States  of  New  York,  Pennsyl- 
vania, West  Virginia,  the  southeastern  part  of  Ohio,  and  those  portions 
of  Kentucky,  Tennessee,  Alabama,  and  Georgia  that  are  within  the 
limits  of  the  Appalachian  region. 

The  production  of  oil  at  the  present  time,  however,  is  confined  chiefly 
to  New  York,  Pennsylvania,  West  Virginia,  and  eastern  Ohio.  The 
older  districts  are  well  known  and  have  been  frequently  described,  and 
therefore  no  detailed  accounts  of  them  are  given. 

EXTENSION  OF   THE  APPALACHIAN  OIL  FIELD. 

The  results  of  the  drill  in  the  Appalachian  districts  for  1896,  in 
New  York,  Pennsylvania,  West  Virginia,  southern  and  eastern  Ohio, 
Kentucky,  and  Tennessee,  are  noted  in  the  following  statements : 

NEW  YORK. 

Toward  the  close  of  1896  a  number  of  large  wells  were  developed  in 
what  is  known  as  the  Chipmunk  and  Bice  Brook  fields,  in  southern- 
central  Cattaraugus  County,  and  these  gave  a  considerable  increase  in 
the  production.  In  the  extreme  northern  portion  of  the  Allegany 
field,  also,  some  new  production  helped  to  swell  the  total. 

PENNSYLVANIA. 

McKean  County. — In  the  fall  of  1896  a  number  of  large  wells  were 
opened  up  in  the  Ormsby  Junction  pools  in  this  county. 

Forest  County. — In  the  northeastern  corner  of  this  county  there  was 
a  considerable  extension  of  the  Watsonville  pool  to  the  south.  A 
number  of  the  wells  were  vigorous  and  put  a  large  amount  of  oil  to 
their  credit  in  a  short  time. 

Butler  County, — This  county  also  contributed  its  usual  quota  of  new 
production,  although  no  new  pools  were  developed. 

Allegheny  County. — In  June  and  July,  1896,  a  number  of  large  wells 
were  drilled  at  Wildwood,  in  Allegheny  County,  in  what  was  formerly 
considered  developed  territory. 

Washington  County. — In  March,  1896,  there  was  a  sudden  develop- 
ment of  several  vigorous  wells  at  and  near  the  town  of  Cecil,  on  the 
northern  border  of  Washington  County.  They  lacked  the  staying 
qualities,  however,  and  the  production  soon  ran  down. 

Greene  County. — This  county,  during  the  year,  produced  some  small 
wells  in  the  deep  territory  of  the  Gordon  fourth  and  fifth  sand,  near  the 
extreme  southwestern  corner  of  the  State,  and  a  few  moderate  gas  wells. 
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bat  nothing  that  would  seem  to  justify  the  expense  of  such  deep  drilling. 
Some  of  the  wells  are  over  3,000  feet  in  depth.  A  number  of  dry  holes 
seem  to  cut  off  the  further  extension  of  the  Mount  Morris  field  to  the 
north,  with  the  single  exception  of  a  good  paying  well  in  the  Big  Injun 
sand,  on  the  Berkshire  farm,  on  Whiteley  Creek  north  of  Mapletown. 
This  wel)  has  been  surrounded  by  dry  holes. 

The  increased  production  in  Pennsylvania  comes  from  the  extensions 
of  pools  already  developed,  rather  than  from  any  new  pools  discovered. 

SOUTHERN   OHIO. 

Monroe  County. — This  county  has  continued  to  be  of  special  interest 
owing  to  the  development  of  the  Beiiwood  pool,  about  10  miles  north  of 
Sistersville.  The  first  well  on  the  Price  farm  came  in  in  August,  and 
produced  quite  an  excitement.  The  oil  comes  from  the  Big  Injun  sand. 
At  the  end  of  the  year  there  were  a  number  of  good  producers  in  the  field. 

WEST  VIRGINIA. 

The  probabilities  of  this  State  becoming  a  large  producer  seem  to  be 
assured. 

Tyler  County. — The  Kyle  pool,  on  Indian  Creek,  was  opened  up 

/near  the  first  of  the  year,  and  a  number  of  powerful  gas  wells,  and  also 

/  a  large  number  of  oil  wells,  were  drilled  in.    The  production  is  from 

the  Big  Injun  sand.    The  immense  gas  pressure  near  to  and  among  the 

oil  wells  made  their  life  as  large  producers  short  but  active. 

A  few  miles  east  of  the  Kyle  pool,  during  the  year,  several  good,  deep 
sand  wells  were  brought  in,  the  oil  coming  from  the  Gordon  sand.  Indi- 
cations seem  to  point  to  a  large  pool  in  this  locality. 

The  Wick,  Hebron,  and  Sancho  Creek  pools  were  also  developed. 
The  Wick  and  Sancho  Creek  pools  get  their  production  from  the  Big 
Injun  sand;  the  Hebron  pool  from  the  Big  Injun  and  Cow  Eun  sands; 
it  is  located  in  the  extreme  south  west 'corner  of  the  county,  lapping 
over  into  Pleasants  County.  A  number  of  vigorous  wells  have  been 
opened  up,  although  there  is  a  considerable  showing  of  dry  holes.  In 
the  northern  central  part  of  this  county,  at  Conaway  post-office,  a  large 
gas  well  was  brought  in,  iu  the  Big  Injun,  in  July;  two  months  after, 
by  deeper  drilling,  it  developed  into  an  oil  well.  Before  the  end  of 
the  year  another  well  was  producing  oil,  at  60  barrels  per  day. 

The  main  Big  Injun  development  borders  along  the  eastern  line  of 
this  county  and  of  Doddridge  County. 

Pkasants  County. — As  before  stated,  a  part  of  the  Hebron  pool  is 
located  in  this  county.  There  has  also  been  considerable  development 
some  3  miles  west  of  St.  Marys,  in  the  Cow  Run  sand. 

Ritchie  County. — In  the  vicinity  of  Cairo  a  number  of  fair  wells  have 
been  secured,  the  oil  coming  from  the  Big  Injun  and  salt  sand.  The 
number  of  dry  holes  thus  far  credited  to  this  county  is  large. 

Wood  County. — There  has  been  considerable  work  done  near  Waverly, 
in  the  Cow  Run  sand.  The  Ogdin  pool,  which  at  first  produced  some 
fine  gas  wells,  in  1896  began  to  be  worked  actively  for  oil,  in  the  Berea 
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sand,  with  good  success.  To  the  soath  of  the  Ogdin  pool  the  Hender- 
shott  pool  was  developed,  also  in  the  Berea  sand. 

Early  production. — The  oldest  productiou  in  this  State  was  in  Wirt, 
Eitchie,  and  Pleasants  counties,  and  dates  back  to  1861.  Burning 
Springs,  in  Wirt  County,  marks  the  spot  which  was  among  the  earliest 
to  produce  oil  in  this  State.  This  point  is  near  the  southern  extremity 
of  a  very  violent  upheaval,  known  generally  as  '*  The  Breaks,''  which 
extends  from  Burning  Springs  to  Eureka,  on  the  Ohio  River,  almost  due 
north  25  miles.  It  is  from  2  to  2^  miles  wide.  In  the  central  part,  for 
most  of  this  width,  the  measures  are  nearly  level,  and  are  elevated  from 
800  to  1,200  feet.  The  flanks  of  this  upheaval  in  the  last  quarter  of  a  mile 
on  both  sides  pitch  from  30  to  80  degrees,  and  then  gradually  assume  the 
general  level  of  the  surrounding  strata.  This  particular  uplift  has  been 
fully  described  by  Prof.  F.  W.  Minshall.^ 

On  the  flanks  of  this  uplift  many  shallow  wells  produced  large  quan- 
tities of  oil  from  1864  to  about  1874.  The  best  natural  lubricating  oil 
comes  from  this  section.  This  is  one  of  the  most  remarkable  disturb- 
ances found  anywhere  in  the  coal  measures.  On  its  eastern  flank,  in 
Ritchie  Oounty,  the  celebrated  dike  of  grahamite,  or  Ritchie  mineral, 
is  found. 

Doddridge  County. — ^The  northwestern  part  of  this  county  is  very  rich 
in  production  from  the  Big  Injun  sand,  and  has  been  steadily  produc- 
ing for  the  past  five  years;  although  nothing  new  has  been  opened  up, 
some  very  good  wells  have  been  drilled  inside  of  proven  territory. 

Wetzel  County. — This  county  has  probably  added  more  oil  to  the  pro- 
duction of  West  Virginia  than  any  other.  The  watersheds  of  Ten 
Mile,  Prices  Fork,  and  Buck  Run  have  produced  some  of  the  largest 
wells  among  the  Big  Injun  producers. 

The  territory  along  the  waters  of  Pine  Fork  and  Bufl'alo  has  also 
produced  largely  from  the  GQrdon  sand,  over  a  large  area,  the  wells 
being  widely  separated,  and  it  looks  as  if  this  county  would  be  a  very 
large  producer  in  the  near  future. 

Marion  County. — ^This  county  has  many  miles  of  developed  territory 
in  the  Big  Injun  sand  northeast  and  southwest  of  Matiniugton,  also  a 
Gordon  and  fifth-sand  production  following  parallel,  but  to  the  west  of 
the  Big  Injun  production.  This  section  was  the  first  to  produce  oil 
from  the  Big  Injun  sand  south  of  Mount  Morris.  The  most  imi)ortant 
event  in  the  way  of  new  production  was  the  extension  of  the  Flat  Run 
pool  in  the  Gordon  sand  to  the  northeast,  to  the  summit,  6  miles  nearly 
due  north  of  Manniugton.  Here  several  livells  were  drilled  to  a  depth 
of  from  3,540  to  3,580  feet  into  the  Gordon  sand.  They  are  lai'ge  flow- 
ing wells,  and  the  deepest  producing  wells  in  the  world.  In  round 
numbers  it  is  estimated  that  2.7  feet  of  oil  in  a  column  will  give  1  pound 
pressure  to  the  square  inch.  Dividing  3,545  by  2.7  we  get  1,322  pounds, 
to  which,  if  178  pounds  be  added  for  friction  in  pipes,  the  total  can  not 
be  less  than  1,500  pounds  pressure  to  the  square  inch  at  the  bottom  of 
these  deep  wells.    The  producing  sand  is  1,940  feet  below  sea  level. 


*  Tenth  Census  Keports,  Vol.  X,  p.  49  et  seq. 
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Monongalia  County. — Nothing  new  in  tbe  Big  lujan  pool  has  been 
developed.  A  few  good  wells  have  been  brought  in  inside  of  developed 
territory.  A  deep  well  with  small  production  from  one  of  the  lower 
sands  was  drilled  in  on  Dunkard  Creek,  near  Browns  Mills,  during  the 
year. 

Marshall  County. — In  the  summer  of  1896  a  small  imx>1  was  found  3 
miles  north  of  Moundsville,  in  the  Cow  Eun  saud. 

Lewis  County. — ^There  have  been  one  pr  two  deep  wells  drilled  farther 
south,  in  the  extreme  northeastern  corner  of  Lewis  County,  that  devel- 
oped oil  in  the  50-foot  sand.  At  this  date  this  is  the  southern  limit  of 
profitable  production  in  West  Virginia. 


KENTUCKY. 


Eastern  Kentucky. — In  eastern  Kentucky  there  has  been  considerable 
drilling  done  on  the  waters  of  the  Levisa  Fork  of  Big  Sandy  Eiver,  in 
Pike  and  Floyd  counties.  Some  of  these  wells  have  shown  oil  and  gas 
in  very  moderate  quantities  in  the  Big  Injun  and  salt  sands. 

Following  is  a  list  of  the  wells  completed  in  this  region  in  1896: 

List  of  wells  in  eastern  Kentucky  completed  in  1896, 


CouDty. 


Pike.. 

Do.. 
Floyd. 

Do.. 
.  Do.. 

Do... 

Do.. 

Do.. 

Do.. 

Do.. 

Do.. 

Do.. 


Farms. 


Bowles,  No.  1 . . 

Cedar     tract, 
No.  2. 

George  Allen, 
No.  2. 

Newton  Allen, 
No.l. 

Daniel    How- 
ard, No.  3. 

Daniel     How- 
ard, No.  4.  . 

Tucker  Allen, 
No.l. 

John  Burchett, 
No.l. 

Comingy  No.  1 . 

Coming,  No.  2  . 
Corning,  No.  3  . 
Corning,  No.  4  . 


Company. 


Old  Dominion  Oil 

and  Gas  Co. 
do 


do 
do 
do 
do 
do 
.do 


Corning  Oil  Co. 


do 


do 


do 


Location. 

Result. 

Head  of  Hnrricane 

Dry. 

Creek. 

Head     of     Cedar 

Do. 

Creek. 

Near  mouth  of  Salt 

Vdiy       small 

Lick  Creek. 

well. 

3  miles  N£.  of  Salt 

Gas. 

Lick. 

i  mile  N£.  of  Salt 

Very      small 

Lick. 

producer. 

i  mile  N£.  of  Salt 

Do. 

Lick. 

2  miles  N£.  of  Salt 

Dry. 

Lick. 

Head  of  Cow  Creek 

Do. 

2  miles  N£.  of  Salt 

Small       pro- 

Creek. 

ducer. 

Mouth  of  Wilson 

Dry. 

Creek. 

2^  miles  N£.  of  Salt 

Small       pro- 

Lick. 

ducer. 

3  miles  N£.  of  Salt 

Dry. 

Lick. 
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Still  farther  south,  near  the  border  of  Tennessee,  there  are  some  pro- 
ducers, from  the  siliceous  lime  at  the  bottom  of  the  sub-Carboniferous 
limestone  group,  which  is  the  probable  equivalent  of  the  Big  Injun  and 
Berea  sands.  Others  get  their  oil  from  the  Gorniferous  limestone  at 
the  bottom  of  the  Devonian  black,  or  Huron,  shale.  The  Niagara  and 
Clinton  may  also  furnish  some  of  the  oil.  The  great  development  of 
the  sub-Carboniferous  and  other  compact  limestones,  and  the  exclusion 
of  sandstone  and  shale,  that  furnish  the  oil  in  West  Virginia  and  Penn- 
sylvania, has  been  the  source  of  considerable  disappointment  in  south- 
ern Kentucky  and  Tennessee.  Nearly  all  of  the  wells  drilled  in  this 
section  show  some  oil  or  gas.  There  are  numerous  springs  and  surface 
shows  of  oil  that  have  proved  to  be  deceptive.  Where  oil  has  been 
found  it  seems  generally  to  come  from  pockets,  some  large  and  some 
small.  There  seems  to  be  no  horizontal  bed  of  a  porous  nature  form- 
ing a  large  reservoir,  as  is  found  in  the  Trenton  limestone  in  Ohio  and 
Indiana,  or  the  open  pebble  sand  of  Pennsylvania  and  West  Virginia. 

Sautherncentral  Kentucky. — In  the  following  table  will  be  found  a 
list  of  the  deep  wells  completed  in  this  region  in  1896: 

List  of  deep  welU  completed  in  1896, 


Coanty. 


Ben 


Knox 

Do....'*. 

Do 

Whitley  ... 


Do. 


Laurel 

Perry  

Cumberland 

Do 

Clinton 

Wayne 


Farms. 


Log  Moun- 
tain Coal 
Co. 

Smith....... 


Williams 


Hammond. 


Smith. 


E.  P.  Hutch- 
inson. 

T.  H.  Shick- 
els. 


Fairchild 


Company. 


Location. 


Guffey&Ga-J  Left  fork  of 
ley.  Bear  Creek. 


do 


do 


Logan  

Cumberland 
Basin  Oil 
Co. 

Home  Oil  Co. 


Sistersville 
Oil  Co. 

Corning  Oil 
Co. 

South  Penn 
Oil  Co. 

do 


do 


do 


Stinking 
Creek. 


Depth,  in 
leet. 


TmilesSW.of 
Pine  Knot. 

9  miles  X.  of 
Williams- 
burg. 

13  miles  SW. 
of  London. 

NW.  of  Haz- 
ard. 

Bear  Creek . . 


Leslie . 


Ul-Will  Creek 


S  W.  corner  of 
county. 


1,816 

1,325 

600 

850 
1,518 

700 

1,649 


Result. 


Dry. 


Oil  show. 

Small  pro- 
ducer. 

Oil  show. 

Dry. 


Do. 


Do. 


1,000  Not  finish- 
ed. 

1, 755  Dry ;  oil 
show  at 
155. 

1, 305     Dry. 

950  Dry ;  gas  at 
368,  582 
and  940. 

1, 450     Dry. 
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Daring  the  year  a  number  of  wells  were  drilled  in  Fentress,  Pickett, 
Overton,  Scott,  Putnam,  Smith,  Gannon,  and  Morgan  counties,  Ten- 
nessee. The  depth  ranged  from  300  to  2,800  feet.  Only  one  pro- 
duced oil  in  paying  quantities,  and  some  of  these  wells  must  have 
gone  through  the  Trenton  formation  into  the  Blue  Lick  waters  of  the 
silicious  limestone  of  the  Calciferous  formation. 

The  Bobs  Bar  well  was  drilled  in  1896,  and  commenced  to  flow  at  the 
rate  of  50  barrels  per  hour.  After  flowing  twelve  hours  it  caught  Are 
and  burned  down.  After  it  was  put  in  shape  it  flowed  at  the  rate  of 
200  barrels  per  day  for  some  time.  It  was  pumping  at  the  rate  of 
25  barrels  per  day  at  the  close  of  the  year,  and  was  the  only  well  pro- 
ducing in  Tennessee.  The  elevation  of  this  well  is  675  feet  above  tide. 
Black  or  Huron  shale  was  found  at  81  feet;  oil  at  275  feet;  total 
depth,  277  feet. 

This  well  is  surrounded  by  dry  holes.  The  present  outlook  is  not 
encouraging,  as  the  following  list  will  show.  Out  of  48  wells  drilled  of 
recent  date,  only  one  producer  was  found. 

The  following  table  of  deep  wells  will  give  some  clew  to  the  large 
amount  of  prospecting  done  in  this  State  in  1895  and  1896,  and  only 
one  producing  well  had  been  developed  up  to  the  close  of  1896: 

Descriptive  list  of  Tennessee  oil  toelU. 
[Those  marked  *  drilled  in  1896.] 


County. 


Ownen  of  lands. 


Present  owner  of 
wells. 


St      . 

■SI 


'i 

**  cs 

tS  « 


c  «9 

.2  ^ 


I  Ff€t.  I  Feet.    Feet. 


5 

3 

o 


i 

O 

"3 


i 

eS 

3 

o 


Pickett J.L-Lacy. 


Stone,  Percy  &  Fileri      620 


Do N. Wright... 

Do J.  Bowles 

Do J.Sims 

Do I  Dr.  Snodgras 

Do I  Mary  Potts  . . 

Do S.Hinds*.... 


do 
.do 


I 


Do... 
Do... 
Do... 
Do... 
Do... 
Fentress. 
Do... 


.Do. 
Do. 
Do. 
Do. 


Jas.  Gillentme  *  . 

J.Robblns* 

J.  Gunter* 

do 

Nath.  H albert.... 

J.C.Wright 

Joe  Woods  (Bobs 
Bar).* 

S.H.Pile* 

John  Hill* 

Thos.  Hanuells  * . . 
John  Turner* 


Cumberland  Oil  Co 

do 

Adams,  Janes  &Co . 

Percy  &  Filer 

Wile  Block  Co.... 

Henry  Oil  Co ' 

South  Penn  Oil  Co. | 
Stone,  Percy  &  Filerl 

HalbertOilCo j 

Collins  Oil  Co 

Southern  Oil  Co  . . . 

Shaver  &  Hall i 

Duke  and  Applebee 

Forest  Oil  Co , 

do I 


675 
690 
600 
600 
850 
630 
1.075 
700 
660 
650 


18   GEOL,   FT   5- 


■49 


850j 
65o' 


01 

131 

88 

18 

7 

247 
80 

490 

120 
80 


29 

29 
29 
24 
24 

24 
29 
30 
28 
30 


Feet.  I     Feet,  j       Feet. 

j^085[26g-297;) 

I        357) 


510 
450 


435 
425 


210-455  120-676-360 


676 
787 
745 
500 

806, i 

1, 667  350-1640 


30;   12  seams. 


745 


180 


1,200 


343 


240 
380-400 


360 
80 


36 

28| 


1,000  155 

270-275 


275 
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County. 


Fentress. 

Do... 

Do... 

Do..". 

Do... 

Do... 
Overton  . 
Do..... 


Deaoripiive  list  of  Tennessee  oil  wells — Continued. 
[Those  marked  *  drilled  in  1896.] 


Owners  of  lands. 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

Smith 

White 

Scott 

Do 

Do 

Do 

Do 

Morgan 

Patnam 

Do 

Do 

Do 


Jacob  Cooper*. . . . 

David  Beaty  * 

Geo.T.LInder*,.- 

RugbyCo.* 

J.Beagan* 

Abe  Beaty  • 

J.  A.  McDonald. . . 
S.S.  Davis 


Do. 


Do.. 
Cannon 


Levi  Phillips 

Thos.  Looper 

L.  T.  Bohannan  * . . 
WiadomOilCo... 

do 

do 

C.Eldridge 

T.J.Fisher*  ..... 
Diamond  Oil  Co  . . 

Rugby  Co.* 

Sta.  Cemp  Creek . . 

do 

Rugby  Co  

do 

Rugby  Co.* 

Near  Cookeville . 

M.V.Lewis* 

Spring  Creek  No. 

1.* 
Spring  Creek  No. 

2.* 
Spring  Creek  No. 

3.* 

M.V.Lewis* 

Near  "Woodburv  * . 


Present  owner  of 
wells. 


•a  I 
ft* 


& 


Wile  Block  Co  . . . 

Azoic  Oil  Co 

John  Hauk 

Forest  Oil  Co 

Southern  Oil  Co. . . 
G.  R.Wright,  et  al 
Norton  &  Clelland 
Wright,  Gemt, 
Fry,  et  al. 

Interstate  Co 

Geo.  Cusack 

South  Penn  Oil  Co 

Burt  OU  Co 

....do 

do 

do 

South  Penn  Oa  Co. j 

do 

Forest  Oil  Co 

Cndahy  Bros 

do 

W.G.Strubbe  .... 

do 

Forest  Oil  Co 

Napoleon  Oil  Co . . 
South  Penn  Oil  Co 
Burt  Oil  Co 


Feet. 
000 
700 
800 

1,181 
650 
650 

goo 

650 

1,300 
1,000 
1,000 
900 
900 
900 
990 


Feet. 
810 
135 
347 

1,243 


295 
52 

706 


310 
230 
230 
230 
335 


Feet. 
30 
28 
27 
42 


33 
26 

45 


1,297   1,683 


950 


30 
29 
29 
29 
29 


• 

i 

*» 

eg 

ft 

.2 

^ 

-d 

o 

3 

o 

^* 

H 

O 

Feet. 

Feet. 

1 

m 

a 


900 

515 

1,192 

1, 779 


540-9001. 


Feet. 


297-347  300-400-500 
135-150 


1,693 


700 
624 

650 


6  shows. 


45 


2,100 

1,540 

600 1 

600 
600 
900 


1,250 
1,300 
1,267 


.do 


.do 


South  Penn  Oil  Co. 
do 


1,455 


40 
30 


1, 236 
1,236 


2,401500-1340 

1,020 

1,236 

1,236 

430 

1,235 


2,793 

150 

2,100 


I 


246 1,990 

....' 1,350 


280 


PRODUCTION  OF  THE  APPALACHIAN   OIL  FIELD  FROM  1889  TO  1896. 

The  difficulty  in  completely  separating  the  New  York  and  Pennsyl- 
vania prodnetion,  owing  to  several  of  the  pools  overlapping  from  one 
State  to  the  other,  has  made  it  necessary  to  give  the  combined  figures 
for  these  States. 
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Year. 


Penosylvania 

and 

New  York. 


1889 21,487,435 

1890 28,458,208 

1891 33,009,236 

1892 ^  28,422,377 

1893 ■  20,314,513 

1894 19,019,990 

1895 '  19,144,390 

1896 20,584,421 


West  Vlr- 
ginia. 


Soathern 
Ohio. 


Total. 


544, 113 
492, 578 
2, 406, 218 
3, 810, 086 
8, 445, 412 
8, 577, 624 
8, 120, 126 
10, 019,  770 


318, 277 
1, 116, 521 

424, 323 
1, 193, 414 
2,602,965 
3, 184, 310 
3, 694, 624 
3, 366, 031 


32, 349, 825 
30, 067, 807 
35, 839, 777 
33, 425, 877 
31, 362, 890 
30, 781, 924 
30, 959, 139 
33, 970, 222 


From  the  above  table  it  appears  that  the  production  for  the  year 
1896  is  the  largest  of  any,  excepting  the  year  1891.  The  production 
in  1896  was  3,011,083  b9rrels  greater  than  that  in  the  year  1895  and 
1,869,555  barrels  less  than  that  in  the  year  1891. 

PRODUCTION  IN  THE   APPALACHIAN  OIL  FIELD,  BY  MONTHS. 

In  the  following  table  is  given  the  production  of  crude  petroleum  in 
the  Appalachian  oil  field  from  1891  to  1896,  by  months: 

Production  of  crude  petroleum  in  the  Appalachian  oil  field  from  1891  to  1896,  by  months, 

[Barrels.] 


Month. 

1891.                 1892.                 1893. 

1894.                 1895. 

1896. 

January  ... 

2,968,164 

3,016,062    2,491,853 

2,627,123 

2,469.941 

2,727,891 

February  .. 

2,451,901 

2,923,272 

2,350,490 

2,330,582 

2,083,087 

2,528,867 

March 

2,618,394 

2,885,531 

2,769,501 

2,671,051 

2,504,645 

2,711,088 

April 

2,592,998 

2,802,221 

2,493,590 

2,494,772 

2,588,727 

2,933,487 

May 

2,549,787 

2,741,848 

2,673,648 

2,654,299    2,586,710 

2,888,502 

June 

2,565,856 

2,757,436 

2,669,110 

2,637,416    2,488,551 

2,916,018 

July 

2,540,907 

2,759,309 

2,658,141 

2,659,718    2,673,621 

2,972,001 

August 

2,740,797 

2,851,348 

2,757,351 

2,605.494    2,753,417 

2,871,118 

September  . 

3,088,801 

2,698,196 

2,682,296 

2,465,689 

2,685,766 

2,831,507 

October 

3,823,643 

2,729,444 

2,651,591 

2,638,689 

2,717,958 

2,901,781 

November . . 

4,070,287 

2,606.646 

2,513,281 

2,460,880 

2,661,700 

2,745,756 

December . . 
Total. 

3,828,242 
35,839,777 

2,654,564 

2,652,038 

2,536,211 

2,745,016    2,942,206 

33,425,877 

31,362,890 

30,781,924 

30,959,139  33,970,222 

From  the  above  table  it  appears  that  the  average  monthly  produc* 
tion  in  1896,  considering  the  difference  in  the  number  of  days,  is 
remarkably  regular,  with  the  exception  of  April  and  October.  The 
average  monthly  production  was  2,830,852  barrels.  The  fall  of  1891, 
owing  to  the  opening  up  of  the  McDonald  field  in  Allegheny  County, 
Pennsylvania,  shows  large  variations. 


772 


MINERAL   RESOURCES. 


AVERAGE    DAILY    PRODUCTION    OP    THE    APPALACHLAW    OIL    FIELD 

FROM  1891  TO   1896. 

The  average  daily  production  is  usually  in  the  mind  of  the  oil  opera- 
tor,  producer^  refiner,  or  dealer  when  production  is  mentioned.  The 
averages  are  obtained  by  dividing  the  product  of  each  mofith  by  the 
number  of  days  in  the  month,  and  the  average  for  the  year  is  obtained 
by  dividing  the  total  production  by  the  number  of  days  in  the  year — 
365  or  366,  as  the  case  may  be. 

Average  daily  product  of  crude  petroleum  in  the  Appalachian  oil  field  each  month  for  the 

years  1891  to  1896,  by  months  and  years, 

[Barrels.] 


Month. 


January 

February . . . 

March 

April 

May 

June 

July 

August 

September  . 

October 

November . . 
December  .. 

Average 


1891. 


95, 747 

87,568 

84,464 

86, 433 

82,  251 

85,529 

81,965 

88,412 

102,960 

123,343 

135, 676 

123, 492 


1892. 


98, 191 


97,292 
100,802 
93, 082 
93, 407 
88,447 
91, 915 
89, 010 
91, 979 
89,940 
88,047 
86,888 
85,631 


1893. 


91,328 


80,382 
83,946 
89,339 
83, 120 
86, 247 
88,970 
85,  746 
88,947 
89,  410 
85,535 
83,776 
85, 550 


1894. 


1893. 


84,746 
83,235 
86,163 
83,  159 
85,622 
87, 914 
85,797 
84,048 
82, 190 
85,119 
82, 030 
81, 813 


85,926  I  84,334 


79, 676 
74,396 
80,  795 
86,291 
83,443 
82, 952 
86, 246 
88,820 
89,  526 
87,676 
88,723 
88,549 


84,820 


1896. 


87,996 
87, 202 
87, 454 
97,783 
93, 177 
97,  201 
95, 871 
92,617 
94,384 
93,606 
91, 525 
94,910 


92, 815 


In  the  above  table  the  averages  are  meant  to  include  all  the  oil  pro- 
duced, and  includes  some  oil  not  reported  in  the  runs  of  the  pipe  lines. 
In  1896  the  month  of  April  shows  a  large  gain  as  compared  with  March 
and  May,  and  was  the  largest  of  the  year.  February  had  the  least 
production  of  any  month.  The  average  daily  production  shows  an 
increase  of  7,995  barrels  per  day  during  1896. 

PIPE-LINE  RUNS  IN   THE  APPALACHIAN   OIL  FIELD  IN  1896. 

Usually  the  terms  ''production"  and  "pipe-Hue  runs"  are  regarded 
as  synonymous,  but  production  is  so*newhat  in  excess  of  runs.  The 
expression  "pipe-line  runs"  means  the  amounts  of  oil  which  the  several 
pipe  lines  receive  from  the  wells.  If  all  oil  were  sent  from  the  wells 
by  pipe  lines,  these  runs  would  indicate  the  total  production  of  petro- 
leum in  a  given  year  less  the  oil  remaining  in  tanks  at  the  wells.  In 
other  words,  on  the  basis  that  all  oil  was  shipped  from  the  wells  by  pipe 
lines,  the  total  production  of  a  year  would  be  the  total  runs  plus  the 
stocks  of  oil  on  hand  at  the  wells  at  the  close  of  the  year  minus  the 
well  stocks  at  the  beginning  of  the  year.    However,  as  some  oil  is  not 
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sent  to  the  pipe  lines,  the  table  of  production  of  the  Appalachian  oil 
field,  as  given  elsewhere,  will  be  greater  than  the  pipe-line  runs.  The 
production  of  the  Appalachian  field  in  1896  was  33,970,222  barrels; 
the  pipe-line  runs  are  33,505,197,  making  a  difference  between  pipe-line 
runs  and  the  production  of  465,025  barrels. 

In  the  following  table  will,  be  found  the  pipe-line  runs  in  tbe  Appa- 
lachian oil  field  in  1896,  by  lines  and  by  months: 

Pipe-line  run$  tit  the  Appalachian  oilfield  in  1S96,  by  lines  and  months. 

[Barrels.] 


MoDth. 


National 
Transit. 


Jannary  

February  ... 

March 

April 

May 

June 

July 

August 

September  . . 

October 

November . . . 
December . . . 

Total  . 


752. 478 
684, 239 
731, 188 
790,  217 
759,834 
770, 423 
807, 559 

797. 479 
816, 639 
850,427 
825, 802 
889,827 


9, 476, 112 


161, 464 
146, 251 
150,093 
162, 225 
155, 403 
160,422 
177, 307 
175, 489 
174, 475 
180,938 
165, 394 
183, 988 


1, 993, 449 


Southwest. 

Franklin. 

Eureka. 

Elk. 

503,307 

3,731 

757, 684 

26,440 

480, 872 

4, 115 

721,290 

25,144 

532,605 

3,730 

782,609 

25,239 

650,262 

4,634 

793, 244 

25,185 

621, 825 

4,280 

848,003 

24,224 

632, 919 

4,308 

851, 518 

23,558 

644,823 

4,719 

837, 488 

23,196 

570, 881 

3,852 

899, 128 

22,412 

524,529 

3,751 

856,293 

22,441 

524,007 

4, 246 

884,171 

22,804 

477, 675 

4,301 

837, 192 

21,347 

502,629 

3,662 

914, 581 

21, 751 

6, 666, 334 

49,329 

9, 983, 201 

283, 741 

Month. 


January  .. 
February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November. 
December . 


Total 


Emery. 


28, 117 
23,929 
28,238 
28, 113 
28,345 
26,362 
28,290 
26,015 
25,879 
26,091 
26, 280 
27,026 


Mellon,  a 


322,685 


Producers 
and 

Refiners' 
Pipe  Line 
Company, 

Limited. 


125,  238 

118,631 

129, 727 

135, 759 

122,660 

133,127 

122, 921 

109,230 

99, 605 

102, 769 

94,088 

98,415 


Bnckeye- 
Macksburg. 


321,  468 
272,933 
296,565 
294,603 
279, 317 
283,385 
267, 797 
270, 280 
252,351 
267, 337 
253,909 
278, 231 


Total. 


2, 679, 927 
2, 477, 404 
2, 679, 994 
2, 884, 242 
2, 843, 891 
2,886,022 
2, 914, 100 
2, 874,  766 
2, 775,  963 
2, 862,  790 
2, 705, 988 
2,920,110 


1, 392, 170 


3, 338, 176  ;  33, 505, 197 


a  January  1, 1890  the  Mellon  Pipe  Line  Company  waa  absorbed  by  the  Eureka  Pipe  Line  Company. 
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SHIPMENTS  OP  OIL  PROM  THE  APPALACHIAN  OIL  FIELD. 

In  the  following  table  are  given  the  total  deliveries  of  petroleam  by 
the  pipe  lines  of  the  Appalachian  oil  field  from  1889  to  1896,  by  years 
and  months.  These  figures  mast  not  be  regarded  as  showing  the  actual 
consumption  of  the  petroleum  produced  in  this  field.  To  them  must 
be  added,  in  order  to  ascertain  what  becomes  of  the  oil  produced  in 
this  region,  all  of  the  sediment,  dump  oil,  or  oil  that  does  not  pass 
through  the  pipe  lines,  as  well  as  the  oil  that  is  destroyed  by  fire  or 
accident,  or  disposed  of  in  other  ways  than  by  refining  and  direct  con- 
sumption. There  is  also  a  certain  amount  of  loss  by  evaporation  and 
otherwise.  This  is  provided  for  by  pipe  lines  in  receiving  oil  from  the 
producers,  a  certain  number  of  gallons  per  barrel  being  allowed  for 
such  loss.  Forty-three  gallons  are  usually  delivered  to  the  pipe  line 
as  a  barrel,  but  certificates  are  issued  for  42  gallons  only. 

The  table  given  below  shows  only  the  deliveries  of  oil  to  customers 
in  the  regular  Way  of  business.  The  total  consumption  of  oil  during 
the  year  can  be  ascertained  only  by  adding  to  the  production  of  a  year 
the  stocks  at  the  beginning  of  the  year  and  subtracting  from  this  total 
the  stocks  at  the  close  of  the  year.  This  will  in  no  case  be  the  same  as 
deliveries. 

ShipmenU  of  petroleam  from  the  Appalachian  oilfield  in  1896. 

Barrels. 

Total  stocks  at  the  close  of  1895  in  the  Appalachian  Held 5, 344, 784 

Total  production  in  1896  in  the  Appalachian  tield 33,970,222 

Total  stocks  at  beginning  and  production  during  1896 39, 315, 006 

Less  total  stocks  at  the  close  of  1896 , 9, 745, 722 

Apparent  total  shipments  for  1896 29,569,284 

Actual  shipments  for  1896  deducted 29, 340, 195 

Amount  in  excess  of  stocks  and  deliveries  at  close  of  1896 229, 089 

This  excess  is  made  up  of- "dump  oiP  (oil  that  was  delivered  by 
wagons)^  direct  deliveries,  waste,  and  the  amounts  which  were  from  time 
to  time  credited  by  the  pipe-line  companies  for  increase  in  "B.  S."  and 
sediment. 
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Total  shipfMutt  of  petroleum  in  the  Appalachian  oil  field  from  1889  to  1896 y  by  monthe. 

[Barrels.] 


Month. 


1889. 


1890. 


1891. 


Janoary 2,400,456 

February   2,288,229 

March 2,286,948 


2, 244, 615 
2, 265, 150 


April 

May 

June 2,277,214 

July 2,964,866 

August 2,640,433 


September 
October . . . 
November . 
December  . 


Average 


Total 


2, 590, 127 
2,  797, 732 
2, 441, 055 
2,  718, 608 


2, 681, 646 
2, 185, 007 
2, 184, 018 
2,  348,  385 
2, 488, 036 
2,509,056 
2, 687, 061 
2, 645,  399 
2,711.887 
2, 783, 121 
2,  717, 439 
2,  743,  225 


2, 492, 953   2, 557, 023 


29, 915, 433  30, 684,  280 


2, 475, 783 
2, 170, 172 
2, 430, 705 
2, 157, 605 
2, 073, 199 
2,163,811 
2, 260, 996 
2, 498, 573 
2, 704,  d45 
2, 802, 254 
2, 604, 135 
2,  783. 766 


1892. 


2, 420, 825 
2, 443, 546 
2, 586, 075 
2, 338, 421 
2, 278, 027 
2, 108, 386 
2,  314, 405 
2, 626, 043 
2, 770, 472 
2, 824, 508 
2, 916, 265 
2, 978, 921 


2, 427, 137  i      2, 550, 491 


29, 125, 644       30, 605, 894 


Month. 


January  . . 
February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November . 
December  . 


1893. 


Average 


Total 


2, 957,  358 
2,584,742 
2, 843, 938 
2, 666, 199 
3, 033, 700 
3, 074, 443 
3, 319, 658 
3, 248, 873 
3,  000,  740 
3, 316, 914 
3,  096, 578 
3, 152, 238 


1894. 


1895. 


1896. 


3,141,722 
2,656,026 
2, 912, 594 
2, 846, 805 
2, 819, 413 
2, 914, 400 
2, 927, 036 
3, 256, 397 
2,966,864 
3, 271, 371 
3,208,560 
3, 286, 087 


3, 140,  864 
2, 808,  801 
2, 608, 232 
2, 781, 379 
2,845,334 
2, 816, 698 
2,634,880 
2, 424, 843 
2, 332, 271 
2, 573, 915 
2, 655, 325 
2, 410, 084 


3,024,615  !  3,017,273  ,  2,669,386 


2,543,518 
2, 252, 417 
2,438,900 
2, 227, 514 
2, 418, 590 
2, 249, 062 
2,540,332 
2, 404, 298 
2, 542, 963 
2, 606, 494 
2, 502, 035 
2, 614, 072 


2, 445, 016 


36,  295, 381  3*5, 207, 275  32, 032, 626  !  29, 340, 195 


From  the  above  tables  it  will  be  seen  that  the  total  shipments  of 
petroleum  for  1896  in  the  Appalachian  field  were  2,692,431  barrels  less 
than  in  1895.  The  table  shows  the  average  consumption  to  be  2,445,016 
barrels  per  month,  while  the  average  production  was  2,830,852  barrels, 
so  that  stocks  must  have  accumulated  at  the  rate  of  366,745  barrels  per 
mouth  during  1896,  after  allowing  for  loss  and  sediment,  amounting  to 
4,400,938  barrels  during  the  year. 


776 


MINERAL   BESOURCES. 


STOCKS  OP  PETROLEUM  IN  THE  APPALACHIAN   OIL  FIELD. 

In  the  following  table  will  be  found  a  statement  of  the  stocks  of 
petroleum  in  the  tanks  of  the  pipe-line  companies  in  the  Appalachian 
oil  field  at  the  close  of  each  month  from  1889  to  1896: 

7\>tal  stocks  of  petroleum  in  the  Appalachian  oilfield  at  the  close  of  each  month  from  1889 

to  1896. 

[Barrels  of  42  galloDS.] 


Month. 


1889. 


January 18, 529, 228 

February 17,597,956 

March |  16,994,558 

April !  16,441,298 

May  16,044,384 


June . . . 
July  ... 
August. 


15, 656, 582 
14, 928, 784 
14, 248, 456 

September !  13,581,845 

October 

November 

December 


Average 


12, 823, 467 
12, 353, 863 
11, 873, 442 


15, 089, 489 


MoDth. 


1893. 


17, 305, 206 
17, 042, 245 
16, 834, 533 


November 


12, 904, 344 


December 12,316,611 


Average '  15,242,520 


1890. 


11,356,634 
11,282,453 
11, 472, 854 
11,503,776 
11,445,975 
11,318,438 
11, 170, 539 
11, 057, 828 
10, 942, 934 
10, 923, 831 
10, 783, 567 
10, 691, 729 


11,162,547 


1894. 


January  

February 

March 

April 16,641,773 

May 16,285,855 

June '  15, 845, 548 

July i  15,182,551 

August '  14,730,600 

September 14,261,432 

October I  13,659,543 


11,755,219 

11,384,776 

11, 295, 959 

10, 751, 983 

10, 639, 454 

10, 381, 209 

9, 869, 915 

9, 210, 959 

8, 730, 456 

8, 038, 376 

7, 283, 988 

6,  499. 880 


9, 653, 515 


1891. 


11,068,179 
11,340,147 
11,419,782  f- 
11, 793, 604 
12, 138, 347 
12,.  455, 630 
12, 640, 790 
12, 791, 156 
13, 039, 230 
13, 936, 108 
15, 413, 864 
16, 457, 089 


12, 874, 494 


16, 973, 225 
17, 416,  399 
17, 587,  512 
18, 028, 753 
18, 464, 378 
19, 056,  902 
19, 446, 441 
19, 563, 635 
19, 394, 242 
19, 039, 149 
18, 529, 914 
18, 037, 385 

18, 461, 495 


1895. 


5, 859, 348 
5, 087, 498 
4, 942, 643 
4,  730, 819 
4, 506, 874 
4, 275, 506 
4, 306, 287 
4, 592, 906 
4, 908, 593 
5, 013, 941 
4, 988, 092 
5, 344, 784 


4, 879, 775 


1896. 


5, 499, 477 
5, 741, 797 
6, 005, 732 
6,  697, 481 
7, 153, 922 
7, 791,  359 
8, 182, 582 
8, 672, 385 
8, 924, 639 
9, 178, 509 
9, 409, 098 
9, 746, 722 


7, 750, 225 


The  stocks  in  the  above  table  do  not  include  all  of  the  stocks  of  the 
oil  held  in  the  Appalachian  region,  but  only  those  held  by  the  pipe 
lines,  stocks  at  the  wells,  as  a  rule,  not  being  included  unless  the  tanks 
at  the  wells  are  in  the  custody  of  the  pipe-line  companies  and  the  oil 
has  been  measured  as  it  runs  into  them. 
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A  notable  feature  in  this  table  is  the  steady  gain  in  stocks  through- 
out  1896. 

The  average  stocks  held  at  the  close  of  each  month  in  1895  were 
4,879,776  barrels,  while  the  average  stocks  for  1896  were  7,750,225 
barrels. 

PBIOES  OP  CBUDE  PETROLEUM  IN  THE  APPALACHIAN   OIL  FIELD. 

The  prices  of  crude  petroleum  in  the  Appalachian  oil  field  given  in 
the  following  table  show  the  monthly  and  yearly  average  prices  of  pipe- 
line certificates  or  of  crude  petroleum  at  the  primary  markets  from  1860 
to  1896.  In  the  earlier  years  covered  by  the  table  there  were  no  pipe 
lines,  and  the  price  given  for  oil  is  the  price  per  barrel  either  at  the 
wells  or  at  some  delivery  point  in  the  oil  region,  usually  the  price  at 
the  wells.  In  the  later  years  the  price  given  is  that  of  pipe-line  certifi- 
cates, which,  until  recently,  have  been  issued  by  the  pipeline  com- 
panies, usually  for  1,000  barrels  each^  to  the  owners  of  the  oil  in  their 
tanks,  these  certificates  being  to  bearer  and  transferable.  The  price 
quoted  for  these  certificates  is  the  price  at  the  wells  or  at  the  tanks  of 
the  pipe  lines  near  the  wells  into  which  the  oil  is  received  from  the 
wells.  As  a  rule,  the  holder  of  the  certificate  desiring  to  receive  the 
oil  represented  by  the  certificate  could  secure  it  from  any  of  the  tanks 
of  the  company  wherever  situated — ^that  is,  on  a  certificate  (except  in 
unusual  cases  calling  for  a  given  amount  of  oil  of  a  certain  grade) 
there  was  no  statement  as  to  where  the  oil  covered  by  the  certificate 
was  to  be  delivered.  In  such  cases,  however,  the  pipe-line  company  is 
entitled  to  make  a  charge  for  storage  and  pipage,  the  storage  charged 
per  month,  as  well  as  the  pipage,  being  regulated  somewhat  by  the 
selling  price  of  the  oil.  In  the  selling  price  of  the  oil,  therefore,  no 
charges  for  storage  in  the  tanks  nor  for  transportation  are  included. 
Practically,  therefore,  the  prices  given  are  the  prices  for  the  oil  at  or 
near  the  wells. 

The  average  prices  cover  only  the  ordinary  grades  of  oil.  They  do 
not  include  the  prices  of  special  oils,  such  as  that  from  the  Franklin 
district  in  Pennsylvania,  or  the  lubricating  oils  from  Petroleum  or 
Volcano  in  West  Virginia,  nor  the  oil  from  the  Mecca-Belden  district 
in  Ohio,  but  only  that  grade  of  oil  which  is  known  as  Pennsylvania  oil 
and  is  used  chiefly  for  the  production  of  illuminants.  It  is  also  true 
that  at  certain  times  oils  from  different  districts  in  the  Appalachian 
field  have  been  worth  an  advance  on  certificate  oil,  and  frequently  old 
oil  or  tank  oil — that  is,  oil  that  has  stood  for  some  time  in  tanks — ^is 
worth  less  than  fresh  oil,  or  oil  that  has  been  recently  produced.  This 
is  especially  the  case  when  there  is  a  large  demand  for  the  lighter  oils, 
fresh  oils  producing  a  larger  percentage  of  the  lighter  products  than  old 
oil.  These  averages,  it  should  be  understood,  are  not  true  averages — 
that  is,  averages  which  consider  the  price  and  the  quantity  sold  at  that 
price,  but  they  are  averages  of  the  prices  obtained  for  certificates  or 
for  oil  at  the  primary  markets  from  day  to  day.    It  is  probable  that  the 
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true  average  prices  would  be  slightly  under  the  averages  obtained  by 
averaging  the  prices.  The  figures  given  in  the  following  table  are, 
under  the  circumstances,  the  only  ones  that  can  be  ascertained,  and  do 
not  vary  much  from  the  true  average: 

Monthly  and  yearly  average  priceM  of  pipe-line  certificates  of  crude  petroleum  at  wells  from 

1860  to  1896. 


[Per  barrel.] 

Tear. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

I860.... 

1                    1 
$19. 25 

$18.00 

$12.  62i 

$11.  QO 

$10.00 

$9.50 

$8. 62* 

1861.... 

1.00 

1.00 

1.00 

.62* 

.50 

.50 

.50 

1862.... 

.10 

.15 

.22* 

.50 

.85 

1.00 

1.25 

1863.... 

2.25 

2.50 

2.62* 

2.87* 

2.87* 

3.00 

3.25 

1864.... 

4.00 

4.37i 

5.50 

6.56 

6.87* 

9.50 

12. 12* 

1865.... 

8.25 

7.50 

6.00 

6.00 

7.37* 

5.62* 

5.12* 

1866.... 

4.50 

4.40 

3.75 

3.95 

4.50 

3.87* 

3.00 

1867.... 

1.87* 

1.85 

1. 75 

2.07* 

2.35 

1.90 

2.62* 

1868.... 

1.95 

2.00 

2.55 

2.82* 

3.75 

4.50 

5.12* 

1869.... 

5.75 

6.95 

6.00 

5.70 

5.35 

4.95 

5.37* 

1870.... 

4.52* 

4.52* 

4.45 

4.22* 

4.40 

4.17* 

3.77* 

1871.... 

3.82^ 

4.38 

4.25 

4.01 

4.60 

3.85* 

4.79 

1872.... 

4.02* 

3.80 

3.72* 

3.52* 

3.80 

3.85 

3.80 

1873.... 

2.60 

2.20 

2.12* 

2.30 

2. 47* 

2.22* 

2.00 

1874.... 

1.20 

1.40 

1.60 

1.90 

1.62A 

1.32* 

1.02* 

1875.... 

1.03 

1.52* 

1.75 

1.36* 

1.40 

1.26* 

1.09 

1876.... 

1.80 

2.60 

2.01 

2.02* 

1.90* 

2.0U 

2.24* 

1877.... 

3.53* 

2.70 

2.67* 

2.58 

2.24 

1.94* 

2.07* 

1878.... 

1.43 

1.65* 

1.59 

1.37* 

1.35* 

1.14 

.98} 

1879.... 

1.03 

.98 

.86* 

.78* 

'    .76 

.681 

.69* 

1880.... 

1.10* 

1.03* 

.881 

.78 

.80 

1.00 

1.06* 

1881.... 

.95* 

.90f 

.831 

.86* 

.81* 

.81* 

.76* 

1882.... 

.83* 

.84* 

.811 

.781 

.71* 

.54* 

.571 

1883.... 

.93f 

1.01 

.97* 

.941 

1.00* 

1.161 

1.05* 

1884.... 

1.11 

1 

1.041 

.98* 

.94 

.85* 

.68* 

.63* 

1885.... 

!        .70* 

.721 

.801 

.78* 

.79 

.82 

.92* 

1886.... 

',        .881 

.79* 

.77* 

.74* 

.70 

.66* 

.66 

1887.... 

.70 

.641 

.631 

.64* 

.64* 

.62* 

.59* 

1888.... 

.91* 

.91* 

.98* 

.82* 

.861 

.75* 

.80* 

1889.... 

.86f 

.89* 

.90* 

.88 

.83* 

.83* 

.95* 

1890.... 

1.05i 

1.05* 

.90 

.82* 

.88* 

.89* 

.89* 

1891.... 

.74* 

.781 

.74* 

.71* 

.69* 

.68* 

.66* 

1892.... 

.621 

.60* 

.57* 

.57* 

.571 

.54* 

.52* 

1893..., 

.53i 

.571 

.65* 

.68f 

.58f 

.60* 

.57* 

1894.... 

.79f 

.80* 

.82 

.84* 

.86 

.891 

.83* 

1895.... 

.99 

1.04f 

1.09f 

1.79 

1.74* 

1.53* 

1.46* 

1896.... 

1.42f 

1.36* 

1.28* 

1.22* 

1.15f 

1.14f 

1.08* 
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Monthly  and  yearly  aver<ige  price  of  pipe-line  ceriiflcatee  of  crude  petroleum  at  welUfrom 

1860  to  i55tf— Continued. 

[Per  barrel.] 


Year. 


Aug. 


1860 

1861. 

1862. 

1863. 

1861. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870 

1871. 

1872, 

1873. 

1874. 

1875, 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883 

1884. 

1885 

1886. 

1887, 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 


$7.50 
.25 
1.25 
3.37i 
10.  \2\ 
4.62^ 
3.75 
3.15 
4.57i 
5.57^ 
3.15 
4.66 
3.58^ 
1.42^ 
.95 
1.13 
2.711 
2.51 
1.01 
.67i 
.91 
.78i 
.581 
1.08 
.81J 
l.OOi 
.62i 
.60i 
.90i 
.99i 
.89i 
.64 
.55 
.58i 
.81 
1.26i 
1.05 


Sept 


Oct. 


XOT. 


$6.62i 
.20 
1.25 
3.50 
8.87i 
6.75 
4.50 
3.40 
4.00 
5  50 
3.25 
4.65 
3.25 
1.15 
.95 
1.33 
3.81 
2.38 
.86* 
.691 
.96 
.97i 
.72i 

1.12^ 

.78 

l.OOf 
.631 
.67 
.93t 
.99i 
.811 
.58i 
.541 
.641 
.83 
1.221 
1.12 


$5.50 
.10 
1.75 
3.75 
7.75 
8.12^ 
3.39 
3.55 

4.  m 

5.50 
3.27i 
4.82i 
3.15 
1.20 
.85 
1.32i 
3.37i 
2.56f 
.82i 
.88i 
.96J 
.91i 
.93f 

l.lli 
.71i 

1.05A 
.65i 
.70  J 
.90f 

l.Olf 
.80i 
.60^ 
.511 
.70f 
.83 

1.24i 

1.15 


$3.75 
.10 
2.00 
3.85 
10.00 
7.25 
3.10 
2.50 
3.75 
5.80 
3.22i 
4.25 
3.83^ 
1.25 
.55 
1.44 
3.11 
1.91 
.891 
1.05f 
.91} 
.85i 
1.14 
1.14i 
.72i 
1.041 
.71f 
.731 
.85| 
1.08^ 
.721 
.58f 
.52 
.73J 
.83 
1.481 
1.16 


Dec. 

Yearly 
average. 

$2.75 

$9.59 

.10 

.49 

2.25 

1.05 

3.95 

3.15 

11.00 

8.06 

6.50 

6.59 

2.12i 

3.74 

1.87i 

2.41 

4.35 

3.62i 

5.12i 

5.631 

3.40 

3.86 

4.00 

4.34 

3.32i 

3.64 

1.00 

1.83 

.6H 

1.17 

1.55 

1.35 

3.73 

2.56i 

1.80 

2.42 

1.16 

1.19 

1.18i 

.85  J 

.91f 

.94i 

.841 

.85S 

.96 

.78i 

1.141 

1.051 

.741 

.83i 

.89f 

.87^^ 

.70f 

.71i 

.80f 

.66f 

.89i 

.871 

1.04i 

.94i 

.67i 

.86f 

.59f 

.67 

.53i 

.55f 

.78i 

.64 

.91i 

.831 

1,42 

1.351 

.98 

1.171 

The  above  table  shows  a  steady  decline  in  1896  for  the  first  eight 
moDths,  a  slight  increase  in  September,  October,  and  November,  and  a 
very  heavy  drop  in  December. 

For  many  years  the  price  of  certificates,  by  which  was  meant  the  cer- 
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tificates  issued  by  the  pipe  lines  representing  certain  amounts  of  oil,  was 
taken  as  the  price  of  the  oil.  These  certificates  were  bought  and  sold 
on  the  floor  of  the  oil  exchange.  On  January  23,  1895,  the  following 
notice  was  posted  at  the  various  offices  of  what  was  known  as  the  Seep 
Purchasing  Agency,  Mr.  Joseph  Seep  being  the  purchasing  agent  for 
the  Standard  Oil  Company:  <<From  this  date  the  prices  quoted  are  not 
those  of  certificate  oil,  but  the  price  paid  by  the  Seep  Purchasing 
Agency.'^  In  the  following  table  is  given  the  range  of  prices  paid  pro- 
ducers in  the  Pennsylvania  region  in  1896,  prices  being  given  only  for 
those  dates  on  which  changes  were  made: 

Range  of  prices  paid  for  petroleum  in  the  Pennsylvania  oil  regions  (y  tiie  Seep  Purchasing 

Agency  in  1896, 


January  1 . . . 
January  17.. 
January  18. . 
January  20. , 
January  22.. 
January  31 . . 
February  18. 
February  20. 
February  24 . 
February  26. 

March  4 

March  9 

March  10 

March  12.... 

March  14 

March  17 

March  23.... 
March  25.... 
March  26.... 

March  27 

April  2 

April  7. 

AprU  9 

April  24 

April  30 

May  11 

May  14 

May  18 

May  19 

May  22 


Pennsyl- 
vania. 


$1.50 
1.47 
1.45 
1.45 
1.40 
1.43 
1.40 
1.35 
1.83 
1.30 
1.28 
1.30 
1.33 
1.35 
1.38 
1.40 
1.37 
1.35 
1.32 
1.29 
1.25 
1.22 
1.20 
1.25 
1.25 
1.22 
1.20 
1.17 
1.15 
1.13 


Tiona. 


$1.60 
1.57 
1.55 
1.53 
1.50 
1.53 
1.50 
1.45 
1.43 
1.40 
1.38 
1.40 
1.43 
1.45 
1.48 
1.50 
1.47 
1.45 
1.42 
1-39 
1.35 
1.32 
1.30 
1.35 
1.35 
1.32 
1.30 
1.27 
1.25 
1.23 


Coming. 

New  Castle. 

$1.35 

$1.25 

1.32 

1.22 

1.30 

1.20 

1.28 

1.18 

1.25 

1.15 

1.28 

1.18 

1.25 

1.15 

1.20 

1.10 

1.18 

1.08 

1.15 

1.05 

1.13 

1.03 

1.15 

1.05 

1.18 

1.08 

1.20 

1.10 

1.23 

1.13 

1.25 

1.15 

1.22 

1.12 

1.20 

1.10 

1.17 

1.07 

1.14 

1.04 

1.12 

1.02 

1.07 

.97 

1.05 

.95 

1.10 

1.00 

1.15 

1.00 

1.12 

.97 

1.10 

.95 

1.07 

.92 

1.05 

.90 

1.03 

.88 

Barnes  ville. 


$1.40 
1.37 
1.35 
1.33 
1.30 
1.33 
1.30 
1.25 
1.23 
1.20 
1.18 
1.20 
1.23 
1.25 
1.28 
1.30 
1.27 
1.25 
1.22 
1.19 
1.17 
1.12 
1.10 
1.15 
1.15 
1.12 
1.10 
1.07 
1.05 
1.03 
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Sange  of  prices  paid  for  petroleum  in  the  Penneylvania  oil  regions  by  the  Seep  PurchaHng 

Agency  in  1896 — Continned. 


Date. 


May  25 

May  26 

June  5 

June  10 

June  12 

June   15 

June  16 

June  23 

June  24 

June  25 

July  13 

July  14 

July  15 

July  16 

July  23 

July  27 

July  31 

August  12  . . . 
August  27  . . . 
August  31 . . . 
September  4 . 
September  10 
September  23 
September  25 
October  1  i . . 
October  13  . . 
October  27  .. 
November  10 
November  18 
November  19 
November  23 
November  24 
November  27 
November  30 
December  7  . 
December  9  . 
December  14 
December  16 
December  16 
December  23 
December  28 


Pennsyl- 
vania. 

Tiona. 

Coming. 

New  Castle. 

Bameaville. 

1.10 

1.20 

1.00 

.85 

1.00 

1.09 

1.19 

.99 

.84 

.99 

1.10 

1.20 

1.00 

.85 

1.00 

1.14 

1.24 

1.04 

.89 

1.04 

1.16 

1.26 

1.06 

.91 

1.06 

1.18 

1.28 

1.08 

.93 

1.08 

1.20 

1.30 

1.10 

.95 

1.10 

1.18 

1.28 

1.08 

.93 

1.08 

1.16 

1.26 

1.06 

.91 

1.06 

1.15 

1.25 

1.05 

.90 

1.05 

1.13 

1.23 

1.03 

.88 

1.03 

1.10 

1.20 

1.00 

.85 

1.00 

1.07 

1.17 

.97 

.82 

.97 

1.03 

1.13 

.93 

.78 

.93 

1.06 

1.16 

.  96 

.81 

.96 

1.08 

1.18 

.98 

.83 

.98 

1.06 

1.16 

.96 

.81 

.96 

1.04 

1.14 

.94 

.79 

.94 

1.06 

1.16 

.  96 

.81 

.96 

1.08 

1.18 

.98 

.83 

.98 

1.10 

1.20 

1.00 

.85 

1.00 

1.12 

1.22 

1.02 

.87 

1.02 

1.15 

1.25 

1.05 

.90 

1.05 

1.18 

1.28 

1.08 

.93 

1.08 

1.16 

1.26 

1.06 

.91 

1.06 

1.14 

1.24 

1.04 

.89 

1.04 

1.17 

1.27 

1.07 

.92 

1.07 

1.20 

1.30 

1.10 

.95 

1.10 

1.17 

1.27 

1.07 

.92 

1.07 

1.15 

1.25 

1.05 

.90 

1.05 

1.13 

1.23 

1.03 

.88 

1.03 

1.10 

1.20 

1.00 

.85 

1.00 

1.08 

1.18 

.98 

.83 

.98 

1.05 

1.15 

.95 

.80 

.95 

1.03 

1.13 

.93 

.78 

.93 

1.01 

1.11 

.91 

.76 

.91 

.99 

1.09 

.89 

.74 

.89 

.97 

1.07 

.87 

.72 

.87 

.95 

1.05 

.85 

.70 

.85 

.93 

1.03 

.83 

.68 

.83 

.90 

1.00 

.80 

.65 

.80 

1 
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WELL  BEGOBDS  IN  THE  APPALACHIAN  OIL  FIELD. 

In  the  following  table  will  be  fonnd  statements  showing  the  well 
records  in  the  Appalachian  field — ^that  is,  the  number  of  wells  completed 
in  the  Appalachian  field  during  each  month  of  1896,  by  months  and 
districts,  and  the  wells  completed  in  each  year  firom  1891  to  1896,  by 
months,  as  well  as  the  initial  daily  production  of  new  wells  by  months 
and  districts  for  1896,  and  by  months  from  1891  to  1896 : 

Total  number  of  wells  completed  in  the  Appaladkian  oilfield  in  1896, 


Month. 


Brad- 
ford. 


January 38 

February '  48 

March ,  31 

April I  44 

May 70 

June 74 

July 72 

August 81 

September \  74 

October 91 


November 
December 


74 
72 


Total i  769 


Alle 
gany 


29 
23 
29 
31 
36 
25 
32 
20 
27 
16 
27 
36 


331 


Mid- 
dle 
field. 


37 
29 
34 
45 
55 
68 
57 
43 
43 
61 
60 
62 


Venan-,  Butler  South- 
go  and '    and       west    Macks- 
Clar-     Arm-      dis-    ;  burg. 


ion. 


120 
112 
100 
131 
138 
160 
155 
151 
133 
150 
126 
138 


594   1,614 


strong,    trict. 


98 

79 

87 

93 

115 

101 

103 

84* 

102 

89 

102 

100 


1,163 


215 
223 
218 
225 
244 
316 
254 
210 
215 
174 
233 
217 


2,744 


43 
41 
43 
45 
71 
49 
66 
51 
50 
43 
60 
57 


Total. 


580 
555 
542 
614 
729 
793 
739 
640 
644 
624 
682 
682 


619  7,824 


The  above  table  shows  a  large  monthly  gain  in  the  number  of  wells 
completed  in  all  fields,  excepting  in  the  Venango  and  Clarion  field  and 
the  Butler  and  Armstrong  field ;  in  these  fields  there  was  a  slight  fall- 
ing off.  The  total  for  1896  exceeds  the  very  large  number  in  18^6  by 
688  wells. 
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In  order  that  the  comparative  work  done  in  this  field  in  1895  and 
1896  may  be  observed,  we  give  the  following  table: 

Total  number  of  wella  completed  in  the  Appalachian  oilfield  in  1895  and  1896, 


District. 


Bradford 

AUeg&ny 

Middle  field 

Venango  and  Clarion . 
Bntler  and  Armstrong 

Southwest 

Maoksborg 


Wells  completed. 

• 

1895. 

1800. 

578 

769 

258 

331 

401 

594 

1,783 

1,614 

1,292 

1,153 

2,364 

2,744 

460 

619 

Total 


7,136 


7,824 


The  following  table  gives  a  statement  of  the  nnmber  of  wells  com- 
pleted in  the  Appalachian  oil  field  for  each  month  during  the  years 
1891  to  1896 : 

Number  of  wella  completed  in  the  Appalachian  oilfield  each  month  from  1891  to  1896,  by 

months  and  years. 


Month. 


1891. 


1892. 


1893. 


1894. 


Jannary  .. 
February  . 
March  .... 

April 

May 

June 

July 

August 

September 
October... 
November. 
December . 


310 
243 
275 
288 
314 
304 
334 
333 
281 
246 
255 
205 


182 

180  i 

149 

174 

174 

162 

179 

143 

146 

160 

174 

145 


135 

189 

99 

176 

143 

217 

146 

278 

196 

324 

228 

370 

219 

342 

163 

359 

179 

381 

154 

394 

144 

390 

174 

343 

1895. 


296 
212 
355 
462 
658 
810 
822 
814 
775 
727 
638 
5fi7 


1896. 


580 
555 
542 
614 
729 
793 
739 
&40 
644 
624 
682 
682 


Total 3,388 


1, 968  ;     1, 980       3,  763  I    7, 136 


7,824 


The  above  tables  do  not  include  any  wells  drilled  in  the  Franklin 
lubricating-oil  district  of  Pennsylvania,  nor  the  wells  drilled  in  the 
Volcano  and  Burning  Springs  districts  in  West  Virginia  that  prodace 
lubricating  oil. 
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In  the  following  table  is  given  the  initial  daily  production  of  new 
wells  in  the  Appalachian  oil  field  in  1896,  by  districts  and  months. 
By  initial  daily  production  is  meant  the  production  of  the  well  when 
it  is  first  drilled  into  the  sand  and  begins  producing.  The  figures  do 
not  include  any  of  the  production  of  the  lubricating-oil  districts  of 
PennsylTania  or  West  Virginia. 

Initial  daily  production  of  new  wells  in  the  Appalachian  oilfield  in  1896, 

[Barrels  of  42  gallons.] 


January.. 
February 

March 

April 

May 

Jane 


254 
203 
142 
273 
662 
1,010 
July j  1,124 


Augnst 

September 
October . . . 
November . 


1,142 
1,010 
1,242 
1,077 
December ■  1,323 


AUe- 
gany. 

Middle 
field. 

Venan- 
go and 
Clar- 
ion. 

Batler 
and 
Arm- 
strong. 

165 

244 

414 

1,395 

160 

163 

403 

921 

192 

231 

334 

1,066 

198 

301 

334 

942 

141 

360 

406 

1,142 

141 

422 

458 

1,171 

174 

315 

449 

1,127 

91 

419 

698 

899 

110 

880 

702 

1,074 

63 

976 

555 

953 

137 

790 

499 

1,413 

170 

867 

400 

1,622 

Average 788 


145       497       471  !  1,144 


South- 
west 
;  district. 


4,573 
5, 620 
6,090 
8,792 
8,085 
8,197 
6,814 
3,922 
4,006 
4,880 
5,786 
7,316 


Macks- 
burg. 


338 
359 
787 
413 
554 
426 
473 
300 
434 
594 
592 
498 


Total 
entire 
field. 


7,883 

7,829 

8,842 

11,253 

11,350 

11,825 

10, 476 

7,471 

8,216 

9,263 

10,294 

12,196 


6,174  I  481   9,700 


For  comparison  we  give  below  a  statement  showing  the  initial  daily 
production  of  all  the  producing  wells  drilled  in  the  Appalachian  oil 
field  in  1896  and  1896: 

Initial  daily  production  of  new  wells  in  the  Appalachian  oilfield  in  1895  and  1896. 

[Barrels.] 


Disirict. 


Bradford : 

Allegany 

Middle  field 

Yenaugo  and  Clarion . . 
Butler  and  Armstrong. 

Southwest 

Maoksburg 


Total. 


1895. 


3,431 
1,277 
2,691 
6,511 
18, 073 
65,684 
5,336 


1896. 


9,462 
1,742 
5,968 
5,652 
13,  725 
74,081 
5,768 


103, 003         116, 398 


Average 14, 715 


16,628 
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Average  daily  production  of  new  wells  in  the  Appalachian  oil  field  in  1895  and  1890^  by 

districts, 

[Barrels.] 


District. 


1895. 


1896. 


Bradford 

Allegany 

Middle  field 

Venango  and  Clarion . 
Bntler  and  Armstrong 

SouthwoBt 

Macksburg 


6.8 

5.8 

7.8 

4.3 

19.3 

38.4 

15.9 


13.7 
6.1 

12.2 
4.2 

17 

39.4 

13.8 


The  above  table  is  remarkable  from  the  fact  that  there  is  a  very 
large  increase  in  the  daily  production  of  new  wells  in  the  old  Bradford 
field— jast  doable  what  it  was  in  1895.  The  others  that  show  an 
increase  are  Allegany,  Middle  field,  and  the  Southwest. 

The  total  daily  initial  production  of  new  wells  completed  in  the  Appa- 
lachian oil  field  from  1891  to  1896,  as  far  as  it  could  be  ascertained,  is 
as  follows : 

Total  daily  initial  production  ofneiv  wells  in  the  Appalachian  oil  field  from  1891  to  1896, 

hy  months. 

[Barrels] 


Month. 


1891. 


1892. 


1893. 


1894. 


January  13,364 

February 6,618 

March 7,751 

April '    7,710 

May 7,875 

June '    5,263 

July 6,543 

August  13,536 

September '  18,118 

October 46,748 

November 33,660 

December '  15,538 


Average 15, 227 


12, 249 
9,992 
8,661 
6,751 
7,793 
9,585 

10,669 
7.861 
6,347 
8,833 
6,932 
7,580 


8,604 


5.910 
6,982 
7,650 
6,962 
8,176 
10,815 
7,662 
8,733 
6,610 
4,510 
6,495 
7,840 


8,667 
5,914 
6,100 
7,584 
7,430 
11,443 
9,009 
7,691 
6,912 
7,838 
7,507 
5,949 


1895. 

1896. 

5, 938 

7,383 

3,662 

7,829 

6,1.50 

8,842 

6,388 

11, 253 

7, 365       7, 670 


7,869 

9,909 

8,786 

12,204 

14, 728 

9,916 

10, 374 

7,089 


11,350 

11,825 

10, 476 

7,471 

8,216 

9,263 

10,294 

12,196 


8,584 


9,700 


In  the  following  table  will  be  found  a  statement  of  the  number  of  dry 
holes  drilled  in  the  Appalachian  oil  field  in  1896,  by  months  and  districts. 
By  "dry  holes"  is  meant  wells  drilled  that  produce  no  petroleum. 

18  GEOL,  PT  5 50 


786 


MINERAL    RESOURCES. 


Total  number  of  dry  holes  drilled  in  the  Appalachian  oilfield  in  1896. 


Month . 


Janaary  .. 
February  . 

March 

April  

May 

Jane 

July 

Angnst 

September 
October . . . 
November . 
Pecember . 


Total 


Brad- 

Alle. 

ford. 

gany. 

1 

6 

11 

3 

4 

5 

6 

4 

4 

6 

7 

1 

4 

3 

10 

3 

8 

4 

8 

5 

r 

1 

8 

5 

78 

46 

Mid 

die 

field. 


9 

3 

3 

6 

11 

19 

11 

6 

7 

10 

10 

9 


104 


Venan- 

((oand 

Clarion. 

Batler 
and 
Arm- 
strong. 

South- 
west 
dis- 
trict. 

Maoka- 
burg. 

Total. 

23 
17 
21 
^ 
24 
21 
28 
26 
15 
28 
10 
23 

23 
23 
27 
31 
24 
32 
30 
27 
33 
30 
34 
33 

72 
75 
73 
67 
75 
99 
89 
60 
69 
39 
74 
73 

11 
15 
9 
16 
31 
11 
23 
19 
12 
13 
24 
16 

9 

145 
147 
142 
•     155 
175 
190 
188 
151 
148 
133 
160 
167 

261 

347 

865 

200 

1,901 

A  comparison  of  the  number  of  dry  holes  drilled  in  the  Appalachian 
oil  field  in  the  years  1895  and  1896  is  of  considerable  interest.  It  is  as 
follows : 

Xiimher  of  dryjkolee  drilled  in  the  Appalachian  oilfield  in  1895  and  1896. 


District. 


Bradford 

Allegany 

Middle  field 

Venango  and  Clarion  . 
Butler  and-Armstroug 

Sonth  west 

Macksburg 

Total 


1895. 


1896 


76 

78 

39 

46 

58 

104 

283 

261 

354 

347 

653 

865 

125 

200 

1,588 

1,901 

It  will  be  noted  that  in  1895  and  1896  there  were  7,136  and  7,824 
wells  drilled,  respectively.  The  number  of  paying  wells  to  one  dry 
hole  in  1896  was  4.1,  or  22  per  cent.  The  number  of  paying  wells  to 
one  dry  hole  in  1895  was  4.5,  or  24  per  cent;  that  is,  operations  were 
attended  with  less  loss  from  the  discovery  of  dry  holes  in  1895  than  in 
1896.    There  were  313  more  dry  holes  drilled  in  1896  than  in  1895. 

In  the  Bradford  field  in  1896,  out  of  769  wells  78  were  dry,  amount- 
ing to  10  per  cent,  as  compared  to  14  per  cent  in  1895.  In  the  South- 
west district  the  percentage  of  dry  holes  was  31.5,  as  compared  to  28 
per  cent  in  1895. 
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In  the  following  table  will  be  found  a  statement  of  the  number  of 
dry  holes  drilled  in  each  month  from  1891  to  1896: 

Dry  holes  dnlledfrom  1891  to  1896, 


Month. 


1891. 


January . . . 
February  . 

March 

April 

May 

June 

July 

August 

September 
October  . . . 
November . 
December . 


46 
61 
52 
59 
48 
72 
67 
66 
41 
50 
59 
43 


1892. 


37 

36  i 
38 
40 
48; 

33  I 

I 

43 
31  I 

40  i 

1 

37 
40 
39 


1893. 


Total 


664 


462 


39 
24 
36 
28 
41 
48 
40 
40 
43 
35 
28 
41 


1894. 


1885. 


443 


36 
41 
54 
68 
67 
84 
67 
80 

102 
91 

100 
85 


875 


76 
55 
87 
110 
119 
170 
181 
185 
169 
176 
139 
121 


1896. 


145 
147 
142 
155 
175 
190 
188 
151 
148 
133 
160 
167 


In  the  following  table  will  be  found  a  statement  of  the  number  of 
rigs  or  derricks  in  course  of  construction  at  the  close  of  each  month 
of  1896  for  each  of  the  districts  of  the  appalachian  field,  the  average 
for  each  month  during  the  year  being  414. 

Biga  building  in  the  Appalachian  oilfield  in  1806. 


Month. 


January . . . 
February  . 

March 

April 

May 

June 

July  ...... 

August 

September 
October  . . . 
November . 
December . 


Brad- 

AUe 

ford. 

gany. 

32 

12 

56 

13 

40 

17 

53 

15 

Average 52 


In  the  following  table  will  be  found  a  statement  of  the  number  of 
rigd  building  in  the  entire  Appalachian  oil  field,  together  with  the 
monthly  average,  at  the  close  of  each  month  from  1891  to  1896. 
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Riga  building  in  the  Appalachian  oil  field  from  1891  to  1896. 


Month. 


January  .. 
February . . 

March 

April 

May 

June 

Jnly 

August 

September. 
October  ... 
November . 
Deceml)er  . 


1891. 


233 

195 

218 

186 

208 

234 

182 

188  i 

131 

156 

142 

112 


Average 


182 


1892. 

1893. 

1894. 

1895. 

1896. 

110 

108 

166 

270 

441 

132 

107 

180 

353 

450 

111 

132 

187 

380 

449 

100 

159 

233 

457 

458 

108 

144 

237 

599 

439 

89 

135 

238 

564 

436 

'  96 

116 

245 

576 

379 

74 

114 

292 

^   490 

360 

98 

91 

254 

486 

378 

108 

110 

269 

464 

389 

130 

143 

248 

472 

419 

122 

193 

248 

476 

365 

107 

129 

233 

466 

414 

The  foregoing  table  shows  a  decrease  of  52  in  the  monthly  average 
in  the  nnmber  of  rigs  built  in  1896  as  compared  to  1895.  When  the 
price  went  up  in  1895  a  large  amount  of  new  work  was  commenced,  but 
the  full  benefit  in  production  did  not  develop  until  1896. 

In  the  following  tables  will  be  found  statements  regarding  the  num- 
ber of  wells  drilling  bnt  not  completed  at  the  close  of  each  month  of 
1896,  by  districts,  and  also  in  the  entire  Appalachian  oil  field  for  each 
month  from  1891  to  1896.  At  the  close  of  the  year  there  were  595  wells 
drilling,  as  compared  with  716  drilling  in  December,  1895. 

Wells  in  process  of  drilling  in  the  Appalachian  oilfield  in  1896. 


Month. 


January . 
February 
March... 
April 


May 

June , 

July 

August 

September 
October . . . 
November 
December 


Brad- 

AUe. 

ford. 

gany. 

45 

37 

34 

31 

45 

27 

61 

37 

Venan- 
go and 
Clar- 
ion. 


70 
66 
56 
58 
39 
42 
41 
53 


Average 


29 

30 
15 
19 
17 
16 
30 
32 


29 

29 

27 

40 

33 

32 

36 

33 

37 

38 

50  I 

36  I 


105 
60 
78 
77 
95 
83 
95 
72 
81 
80 
79 
62 


Bntler 
and 
Arm- 
strong. 


135 
131 
131 
131 
103 
100 
101 
113 
93 
92 
102 
107 


South- 
west 
dis- 
trict. 


Macks 
burg. 


Total. 


302 

35 

304 

26 

256 

33 

287 

35 

285 

40 

269 

36 

311 

33 

701 
621 
667 
757 
727 
682 
640 
625 
556 
590 
627 
595 
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Number  of  welU  drilling  in  the  Appalachian  oil  field  from  1891  to  1896  and  the  average 

by  months. 


Month. 


1801. 


1892. 


.TuDUAry... 
February. 

March 

April , 

May 

June 

July 

August 

September 
October 
November 
December 


407 
410  I 
401  i 
387  ; 
380  ' 
407 
420 
406 
397 
386 
351 
286 


264 
273 
251 
230 
233 
258 
204 
244 
236 
246 
228 
238 


1893. 


188 
214 
206 
269 
291 
305 
266 
248 
233 
219 
277 
233 


1894. 


269 
282 
330 
345 
410 
430 
498 
484 
489 
469 
451 
456 


1895. 


1896. 


418 
440 

467 
635 
824 
941 
902 
866 
819 
794 
760 
716 


715 


701 
621 
667 
757 
727 
682 
640 
625 
556 
590 
627 
595 

649 


The  following  table  shows  the  wells  completed,  the  initial  production, 
the  dry  holes,  wells  drilling,  and  rigs  building  in  the  Appalachian  field 
in  1896: 

Well  record  in  the  Appalachian  oilfield  in  1896, 


Month. 


January . . 
February 
March  . . . 

April 

May 

June 

July 


WelU 
com- 
pleted. 


580 
555 
542 
614 
729 
793 
739 


August 640 


September 
October . . . 
November . 
December  . 


644 
624 
682 
682 


Initial  pro 
duction . 


Barrels. 

7,383 

7,829 

8,842 

11,253 

11,350 

11, 825 

10, 476 

7,471 

8,216 

9,263 

10,294 

12,196 


I 


Dry 
holes. 


Wells 
drilling. 


Rigs 
building. 


- 1- 


145 
147 
142 
155 
175 
190 
188 
151 
148 
133 
160 
167 


Total 


701 
621 
667 
757 
727 
682 
640 
625 
556 
590 
627 
595 


7,824    !    a  9, 700        a  158 


a  Average. 


a  649 


441 
450 
449 
458 
439 
436 
379 
360 
378 
^89 
419 
365 
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PENNSYLVANIA-NEW   YORK   OIL  FIELD. 

PRODUCTION. 

In  the  statistics  of  production,  shipments,  stocks,  etc.,  of  the  Appa- 
lachian oil  field  previously  given  are  included  the  statistics  of  Penn- 
sylvania and  New  iTork,  as  well  as  West  Virginia  and  eastern  Ohio, 
these  four  localities  making  up  the  Appalachian  field.  It  is  both  inter- 
esting and  important,  so  far  as  it  can  be  done,  to  give  the  statistics  of 
production  for  each  of  these  States.  This  is  especially  necessary  regard- 
ing Pennsylvania  and  Kew  York,  as  for  many  years  the  statistics  of 
petroleum  in  the  United  States  were  practically  those  of  the  produc- 
tion in  these  two  States.  Therefore  a  comparison  of  the  increase  or 
decrease  in  production  should  be  made  on  the  basis  of  the  ascertained 
statistics  of  production  in  these  two  States.  What  has  been  stated 
already  regarding  the  difficulty  of  ascertaining  the  exact  figures  for 
the  several  States  separately  for  certain  items  should  be  recalled. 
There  is  but  little  difficulty  in  ascertaining  the  production  of  the  sev- 
eral States,  but  it  has  been  found  impossible  in  some  cases  to  separate 
the  stocks,  shipments,  etc.,  of  the  four  States  comprising  this  field. 

In  the  following  table  is  given  a  statement  of  the  production  of 
crude  petroleum  in  New  York  and  Pennsylvania  in  1896,  by  districts 
and  months: 


Production  of  crude  petroleum  in  Pennsylvania  and  Neto  York  in  1896,  by  districte  and 

monthe. 

[Barrela  of  42  gallons.] 


District. 


Allegany,  N.  Y 

Bradford,  P» 

Clarendon  and  Warren 

Middle  district 

Tiona 

Lower  district 

Washington  County  . . 

Allegheny  County 

Beaver  County 

Greene  County 

Total 

Franklin  district 

Smiths  Ferry  district . 


56,259 

282,004 

34,231 

70,009 

28,670 

638,126 

158,  Oil 

320,271 

46,821 

9.984 


l.fr44,386 
3, 731 

250 


52, 162 

254,636 

28.533 

64,934 

24,858 

584,784 

148, 537 

311,855 

34,133 

9,052 

1.513,484 
4. 115 

207 


March. 


April. 


Mav 


57,442 
270,469 
I  29,584 
I      65, 910 

24,872 
'  626,963 
j  137, 760 
'    352,708 

55,496 
7,150 

1, 628, 354 

3,730 

150 


69,561 

289,005 

34,969 

69,543 

28,638 

660,919 

239,457 

390,178 

47,559 

7.801 


68,668 

283,694 

33, 167 

69,  771 

27,554 

623,351 

179, 811 

393,308 

55,750 

6,420 


1,837,630  1,741,494 

4,634  4,280 

300  305 


Grand  total 11,648,36'!    1,517,806   1,632,234   1,842,564   1,746.079 
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Production  of  crude  petroleum  in  Penneylvania  and  Xew  York  in  1896,  etc. — Contiuued. 

[Barrels  of  42  gallons.] 


District. 


June. 


Allegany,  N.  Y 

Bradford,  Pa 

Clarendon  and  Warren 

Middle  district 

Tiona 

Lower  district 

Washington  County... 

Allegheny  County 

Beaver  County 

Greene  County 


Total 

Franklin  district 

Smiths  Ferry  district . 

Grand  total 


62, 187 

287, 608 

33,469 

71,236 

25, 871 

627, 749 

183, 971 

431, 671 

47, 187 

8,&i8 


District. 


October. 


Allegany,  N.  Y 

Bradford,  Pa 

Clarendon  and  Warren 

Middle  district 

Tiona  

Lower  district 

Washington  County  -  -  - 

Allegheny  County 

Beaver  County 

Greene  County 


63,730 

330,582 

34,231 

91, 459 

27, 276 

637,384 

159, 299 

349,  C82 

41,683 

7,035 


Total 

Franklin  district 

Smiths  Ferry  district. 

Grand  total 


1,  741,  761 

4,246 

250 


66,319 

316, 059 

33, 08^1 

74, 212 

26, 707 

637, 282 

169, 998 

471, 459 

46,683 

8,085 


1.  779, 596       1, 84«,  888 

4,308  ]  4,719 

200  I  150 


59, 794 

313, 862 

33,  Oil 

76, 440 

24,905 

623, 019 

159, 842 

383,418 

41, 749 

6,170 

1, 722,  210 

3,852 

270 


61,266 

318, 028 

28,  347 

84,049 

24,541 

620,  345 

157, 841 

348,734 

44, 222 

8,537 


1,  784, 104       1, 853, 757       1,  726, 332 


1, 695, 910 

3,751 

157 

1, 699, 818 


November.         December 


Total. 


57,460 
310,006 

29, 955 
104,  999 

22,843 
612,  796 
136, 207 
314, 012 

42, 621 
7,481 


61,  758 
348, 818 

32,713 
113,  829 

23, 517 
6-17,089  i 
144, 435 
313, 31 1 

46,492  ' 
8,433 


736,606 

3, 604,  771 

385,294 

956, 390 

309,  252 

7,539,807 

1, 975, 169 

4, 380, 007 

550,  296 

94, 796 


1,638,280 

4,301 

265 


1,  740, 395     20, 532, 388 

3, 662  49,  329 

200  I         a  2,  704 


1, 746, 257       1, 642, 846 


1,  744, 257  i  20, 584, 421 


a  This  production  only  represents  dump  oil,  the  pipe-line  runs  of  this  district  being  included  in 
runs  of  Beaver  County. 

The  production  in  the  Allegany  (New  York)  district  does  not  include 
all  the  production  of  that  State.  About  13  per  cent  of  tlie  production 
credited  to  the  Bradford  district  in  Pennsylvania  comes  from  Catta- 
raugus County,  New  York.  On  this  basis  the  total  production  of  crude 
petroleum  in  the  State  of  New  York  would  be  1,205,220  barrels.  The 
remainder  of  the  20,584,421  barrels,  amounting  to  19,379,201  barrels, 
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should  be  credited  to  Pennsylvania,  which  includes  the  Smiths  Ferry 
dump  oil  and  the  Franklin  district  lubricating  oil. 

This  table  shows  a  very  remarkable  increase  over  1895  in  all  the 
districts  excepting  the  Middle,  Tiona,  and  Greene  County  districts.  The 
increase  in  the  Allegheny  district  was  13|  per  cent;  that  in  the  Lower 
district  was  9^  per  cent^  th^se  two  districts  producing  more  than  one- 
half  the  oil  in  Pennsylvania. 

There  was  a  slight  decrease  in  the  Middle  and  Tiona  districts,  while 
the  Greene  County  district  decreased  19  per  cent.  The  total  increase 
in  New  York  and  Pennsylvania  in  1896  was  7J  per  cent  over  1895,  as 
before  stated. 

In  the  following  tables  is  given  the  total  production  of  crude  petro- 
leum in  the  Pennsylvania  and  New  York  oil  fields  for  the  twenty-six 
years  from  1871  to  1896,  inclusive,  by  months,  showing  the  production 
for  1896  to  be  the  greatest  since  the  year  1892. 

Total  product  of  crude  petroleum  in  the  Pennsylvania  and  New  York  oil  fields  from  1871 

to  1896 y  by  months  and  years. 

[Barrels  of  42  gallons.] 


Year. 

January. 

February. 

March. 

AprU. 

May. 

1871 

418,  407 

372, 568 

400,334 

385,980 

408,  797 

1872 ,. 

583, 575 

462, 985 

461,  590 

462,090 

537, 106 

1873 

632, 617 

608,300 

665,291 

641, 520 

776,  364 

1874 

1, 167,  243 

835,492 

883,438 

778, 740 

895, 745 

1875 

852, 159 

719, 824 

789, 539 

675,060 

696,  508 

1876 

712, 225 

668,885 

718, 177 

701, 490 

735,351 

1877 

842,890 

783, 216 

901,697 

972, 810 

1, 127, 594 

1878 

1, 203,  296 

1, 094,  856 

1, 208, 380 

1, 195, 890 

1, 264, 862 

1879 

1, 369, 921 

1, 261, 935 

1, 499, 315 

1, 530, 450 

1, 644, 922 

1880 

1, 904, 113 

1, 870, 008 

2, 015, 992 

2, 015,  700 

2, 228, 931 

1881 

2, 244, 090 

1, 913, 128 

2, 274, 632 

2,  205,  780 

2, 393, 293 

1882 

2,  353, 551 

2, 131, 332 

2, 482, 170 

2, 402, 790 

2, 486, 572 

1883 

1,  948, 319 

1, 756, 188 

1, 830, 674 

1, 816, 530 

1, 962, 052 

1884 

1, 825, 838 

1, 880, 650 

2, 052, 262 

2,065,860 

2, 381, 854 

1885 

1, 652, 176 

1, 437, 884 

1, 638, 133 

1, 780, 290 

1, 771, 371 

1886 

1, 748, 958 

1, 604, 848 

1, 928, 448 

1, 938, 360 

2, 178, 373 

1887 

1, 990, 851 

1, 827, 924 

2, 007, 196 

1, 960, 860 

1, 993, 517 

1888 

1, 155, 937 

1, 290, 718 

1, 338, 877 

1, 349, 403 

1, 473, 362 

1889 

1, 542, 806 

1,  332, 482 

1,628,661 

1, 635,  933 

1, 821,  776 

1890 

2, 108, 248 

2, 055,  424 

2,  313, 189 

2, 328, 870 

2, 378, 382 

1891 

2, 830, 081 

2, 287,  320 

2, 360,  Oil 

2, 337, 498 

2, 288, 656 

1892 

2, 786, 528 

2, 703, 663 

2, 657, 432 

2, 574, 814 

2, 485, 040 

1893 

1, 723, 918 

1, 671, 620 

1,900,363 

1, 682, 271 

1,  763, 655 

1894 

1, 579, 420 

1, 432, 251 

1,  662, 595 

1, 537, 500 

1, 628, 149 

1895 

1, 570,  742 

1, 318, 322 

1, 585, 887 

1, 656, 436 

1, 630, 829 

1896 

1, 648,  367 

1,  517,  806 

1, 632,  234 

1, 842, 564 

1, 746, 079 
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Total  product  of  crude  petroleum  in  the  Pennsylvania  and  New  York  oil  fields  from  1871 

to  1896,  hy  months  and  years — Continued. 

[Barrels  of  42  gallons.] 


Year. 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


June. 


Jnly 


AugtiHt. 


410 
491 
793 
621 
696 
723 
1,130 
1,  217 
1,675 
2,158 
2, 377 
2, 825 
1, 977 
1,862 
1, 767 
2, 335 
1, 912 
1,450 
1,811 
2, 370 
2, 316 
2, 439 
1,780, 
1,663 
1, 575 
1,784 


340 
130 
470 
750 
210 
600 
790 
250 
650 
440 
860 
940 
900 
190 
210 
380 
860 
703 
485 
001 
988 
346 
836 
964 
940 
104 


456, 475 
517,  762 
867,  473 
1, 033, 447 
788,361 
7a3, 623 
1, 189, 005 
1, 283, 865 
1, 637, 767 
2,  248, 430 
2, 372, 678 
3, 258, 162 
2, 020, 394 
2, 059, 950 
1,  775, 804 
2,418,961 
1, 899, 525 
1, 394,  847 
1, 954, 168 
2, 524, 206 
2, 289, 089 
2,360,886 
1, 720, 088 
1, 624, 767 
1, 625, 958 
1, 853, 757 


462, 582 
549,909 
936,138 
931,519 
718, 766 
782,223 
1, 273, 759 
1, 341, 928 
1, 892,  302 
2, 341, 027 
2, 331,  727 
3, 104, 495 
1, 879, 437 
2, 099, 165 
1, 705, 961 
2, 413, 206 
1, 848,  877 
1, 382, 077 
1,964,227 
2, 514, 968 
2, 473, 398 
2, 328, 596 
1, 691, 652 
1, 612,  212 
1, 681, 579 
1,  726, 332 


September. 

461,  940 
500,430 
954,270 
840,630 
698, 940 
780,600 
1, 214, 910 
1, 315, 710 
1, 856, 700 
2, 346, 300 
2, 193, 420 
2,620,380 
1,913,370 
1, 948, 260 
1, 712,  790 
2,418,540 
1, 779,  930 
1, 273, 080 
1,867,610 
2, 584, 949 
2, 837, 562 
2,125,511 
1, 614, 021 
1, 512, 116 
1, 590, 696 
1, 699, 818 
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Total  proiuet  of  erudt  pelroUum  in  Ike  FeitiiMiflvaiiia  and  Nac  York  oil  fieUt  from  1871 
to  1896,  bg  montht  aitd  seart~-Coatlaaed. 


1871.. 
1872.. 
1873.. 

1874.. 
1875.. 
1876.. 
1877.. 
1878.. 
1879.. 

18m.. 

1M8I.. 
1882.. 
1889.. 


1887.. 
1888.. 
188,').. 
ISitO.. 


■  1  — 

Deoembtr. 

Total. 

243 

464. 610 

477,958 

5,2(6,234 

432 

638,610 

945,575 

6,293,1W 

im 

991,470 

1.084,380 

9,893,786 

739 

861.  O60 

858.112 

10,926,945 

073 

700,200 

720, 874 

8,787.514 

162 

786,  480 

787.090 

8,968,906 

326 

1, 173,  420 

1.256,058 

13,135,475 

797  1        1,  aiS,  950 

1,318,678 

15,163,462 

378  •        1. 710. 480 

1.769,356 

19,685,176 

636 

2. 274, 420 

2.238,634 

26.027,631 

171 

2,266.830 

2. 480. 000 

27.376,509 

658 

2. 192, 940 

1, 897. 510 

30,  053,  500 

^i) 

1,958,340 

1,988.526 

23, 128,  3H9 

866 

1.811,700 

1,822,614 

23,772,209 

106 

1,761,660 

1.898,657 

20,776,041 

111 

3.222,790 

2, 181, 635 

25,798,000 

291 

1, 125, 450 

1, 288, 602 

•121.478,883 

518 

1,442.405 

1,582,741 

16, 488, 668 

169 

1,913,871 

2,055.247 

21,487,435 

698 

2,575.W1 

2, 626. 035 

1>29, 130, 910 

911           3,8W,262 

3, 578, 460 

33,009.236 

023  1        l,9iy..553 

1,937,986 

28,422.377 

301  '         l,633.55.-> 

1,616,143 

20.314.513 

982           1,527.752 

1,598,282 

19,019,990 

216  '        1. 594. 773 

1,692,012 

19, 144.  390 

257           1, 6*2. 846 

1,744,257 

20, 584, 421 

•iiTrln  itump  ail  aiid  ail  ihlppHl  b; 
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In  the  following  table  is  given  a  statement  of  the  average  daily  pro- 
duction of  crude  petroleum  m  the  Pennsylvania  and  Kew  York  oil 
fields  for  each  month  from  1871  to  1896.  We  desire  to  repeat  that  this 
table  is  not  the  same  as  the  daily  average  receipts  published  by  the 
pipe  lines,  but  the  daily  average  production,  the  total  production 
including  some  oil  that  is  not  reported  in  the  daily  returns  of  the  pipe 
lines.  The  averages  are  obtained  by  dividing  the  product  of  each 
month,  in  the  table  given  elsewhere,  by  the  number  of  days  in  each 
month,  and  the  production  of  the  year  by  365  or  366,  as  the  case  may  be. 

Average  daily  product  of  crude  petroleum  in  the  Pennsylvania  and  New  York  oilfields  each 

month  for  the  years  1871^1896,  by  months  and  years. 

[Barrelfl.l 


Year. 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


January. 


13,497 
18,825 
20,407 
37,653 
27, 489 
22, 975 
27,190 
38, 816 
44,191 
61, 423 
72,390 
75,921 
62,849 
58,898 
53,296 
56, 418 
64,221 
37,228 
49,768 
68,008 
91,293 
89,888 
55,610 
60,949 
50,669 
53, 173 


February. 


13,306 
15,965 
21,725 
29,839 
25,708 
23,065 
27,979 
39, 102. 
43, 515 
64,552 
68,326 
76, 119 
62,721 
64,850 
51,353 
57, 316 
65,283 
44,508 
47,589 
73,408 
81,690 
93,230 
59, 701 
51, 152 
47,083 
52,338 


March. 


12, 914 
14,890 
21, 461 
28,598 
25, 469 
23,167 
29,087 
38,980 
48,365 
66,032 
73, 372 
80,070 
59,054 
66,202 
52,843 
62,208 
64,716 
43,190 
52, 537 
74, 619 
76,129 
85,724 
61,302 
53, 632 
51, 093 
52,653 


April. 


12,866 
15,403 
21,384 
25,958 
22,502 
23,383 
32,427 
39,863 
51, 015 
67,190 
73, 526 
80,093 
60,551 
68,862 
59,343 
64,612 
&5, 372 
44,980 
54,531 
77,629 
77, 917 
85,827 
56,076 
51,250 
55,215 
61,419 


May. 


13,187 

17,326 

25,044 

28,895 

22,468 

23, 721 

36,374 

40,802 

53,062 

71,901 

77,203 

80,212 

63,292 

76,834 

59, 141 

70,283 

64,307 

47,528  ' 

58,767 

76,  722  i 

73,828  I 

80,163 

56,505 

52, 521 

52,607 

56,325 


jQDe. 


13, 678 
16, 371 
26,449 
30,725 
23,207 
24,120 
37,693 
40, 575 
55,855 
71,948 
79, 262 
94,198 
65,930 
62,073 
58,907 
77,846 
63,762 
48,357 
60,382 
79,000 
77,233 
81,  312 
59,361 
55,465 
52, 531 
59, 470 


796 


MINERAL   RESOURCES. 


Average  daily  product  of  crude  petroleum  in  the  Pennaylvania  and  New  York  oil  fields  eaok 
month  for  the  years  1871-1896,  by  months  and  years — Continued. 

[BarrelB.] 


Tear. 


July. 


1871 14,726 

1872 1  16,702 

1873 1  27,983 

1874 1  33,337 

1875 '  25,431 

1876 '  24,633 


Angast. 


1877, 

1878. 

1879. 

1880. 

1881. 

1882 

1883 

1884. 

1885. 

1886 


38,335 
41, 415 
56,057 
72,530 
76,538 
105,102 


14,922 
17, 739 
30,198 
30,049 
23,186 
25,233 
41,089 
43,288 
61,042 
75, 517 
75, 217 
100,145 


65, 174  I  60,  627 


66,450 
57,284 
78,031 

1887 1  61,275 

1888 44,995 

1889 63,037 

1890 81,426 

1891 73,842 

1892 76,158 

1893 55,487 

1894 52,412 

1395 '  52,450 

1896 1  59,799 


I 


67, 715 
65, 031 
78,426 
59,641 
44,661 
63,362 
81,128 
79,  787 
75, 116 
54,569 
52,007 
54,244 
55,688 


Septem* 
ber. 


15,398 
16,681 
31,809 
28,021 
23,298 
26,020 
40, 497 
43,857 
61,890 
78, 210 
73, 114 
87,346 
63,779 
64,942 
57, 093 
80, 618 


October. 


Novem- 
ber. 


Decem- 
ber. 


15,653 
14, 272 
30,403 
29,669 
23,583 
26,102 
40,946 
44, 187 
59,238 
76,956 
74,941 
74, 118 
66,989 
63,286 
60,455 
77,681 


59, 321  61,  g22 
42,436  43,694 
62,  254  63, 199 
86, 165  '  88,  732 
94,585  115,352 
70, 850  I  66, 839 


53, 801 
50,404 
53,  023 
.56,661 


52, 142 
52, 935 
52,299 
56,  331 


15,487 
21, 287 
33,049 
28,702 
23,340 
26,  216 
39, 114 
44,965 
57, 016 
75, 814 
75, 561 
73,098 
65,278 
60,390 
58,722 
74,093 
37, 515 
48,080 
63,796 
85,865 
127,809 
65,018 
51, 119 
50,925 
53,159 
54,762 


15, 418 
20, 825 
34,980 
27,682 
23,254 
25,390 
40, 518 
42,538 
57,076 
72,  214 
80,000 
61, 210 
64,146 
58,  794 
61,247 
70, 375 
41,568 
51, 057 
66,298 
84,710 
115,434 
62, 516 
52,133 
51,557 
54,581 
56,266 


Yearly 
average. 


14,  261 
17, 194 
27,106 
29,937 
24,075 
24,505 
35,988 
41,544 
54,206 
71, 114 
75,004 
82,338 
63,365 
65,129 
56,921 
70, 679 
58,846 
45,058 
58,869 
79, 810 
90,436 
77,657 
55,656 
52, 110 
52,450 
56,241 


Note.— Yearly  average  is  the  total  product  divided  by  the  number  of  days  in  the  year,  not  an 
average  of  monthly  averages. 


PETROLEUM. 
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SHIPMENTS  OF   PETROLEUM   FROM   PENNSYLVANIA   AND  NEW  YORK. 

The  following  table  gives  a  statement  of  the  number  of  barrels  of 
crude  petroleum,  or,  in  the  early  history  of  the  oil  field,  refined  petro- 
leum reduced  to  its  equivalent,  shipped  out  of  the  New  York  and 
Pennsylvania  oil  regions,  either  by  pipe  lines,  river,  or  railway,  from 
1871  to  1888,  inclusive.  In  some  years,  especially  in  the  earlier  ones 
covered  by  this  table,  a  considerable  portion  of  the  oil  was  shipped  as 
refined.  When  the  tables  were  prepared  for  these  years,  the  oil  ship- 
ped was  reduced  to  its  equivalent  in  crude,  a  barrel  of  crude  being 
regarded  as  yielding  three-fourths  of  a  barrel  of  refined,  or  a  barrel 
of  refined  was  regarded  as  being  produced  from  1^  barrels  of  crude. 
Since  1888  it  has  been  found  very  difficult  to  separate  all  of  the  oil 
shipped  from  West  Virginia  and  eastern  Ohio  from  the  shipments  from 
New  York  and  Pennsylvania.  The  shipments  since  1888  by  months  in 
the  Appalachian  oil  field  are  given  under  that  head  in  a  preceding 
table. 


Shipments  of  crude  and  refined  petroleum,  reduced  to  crude  equivalent,  out  of  the  Pennsyl- 
vania and  New  York  oil  fields  from  1871  to  1888,  hy  months  and  years, 

\  BarrelH  of  42  gallonn .  ] 


Year. 

January. 

February. 

March. 

April. 

May. 

1871 

437,  691 

347,  718 

383,890 

389, 147 

587,  375 

1872 

476, 966 

407,606 

276, 220 

428, 512 

510,  417 

1873 

573, 124 

627,440 

668,  374 

708, 191 

768, 176 

1874 

843,663 

501,220 

518,  246 

803, 409 

899, 027 

1875 

453,  095 

327,  776 

693,  918 

729,  581 

681, 679 

1876 

677, 289 

519, 193 

623,  762 

603, 037 

646, 150 

1877 

743, 461 

484,904 

913, 919 

903, 526 

1, 234, 324 

1878 

775, 791 

774,234 

3, 741, 512 

846,632 

960,894 

1879 

663,998 

702,  729 

973,  879 

1, 136, 188 

1,331,469 

1880 

1, 650, 409 

1, 395, 151 

1,  613,  371 

842,268 

1, 095, 259 

1881 

1, 061,  617 

915, 028 

1,276,746 

1, 348, 398 

1, 563, 436 

1882 

1, 657,  067 

1, 787, 909 

1,  718, 956 

1, 678, 134 

1, 827, 356 

1883 

1, 357, 815 

1, 250, 824 

1,641,899 

1, 908, 379 

1, 995, 634 

1884 

1, 686, 961 

1, 723, 261 

1,873,890 

1, 643, 336 

1,  899, 329 

1885 

1, 804, 028 

1,  895, 021 

1, 887, 034 

1, 823, 726 

2,097,099 

1886 

1,991,561 

2,  032,  794 

2, 055,  750 

2, 070, 468 

2, 032, 672 

1887 

2, 312, 067 

1,  995,  757 

2, 332, 324 

1,  938, 278 

2, 328, 564 

1888 

— 

2, 265, 109 

2, 163, 957 

1.979,753 

1, 928, 435 

1, 773. 994 

UINERAL   BE80URCE8. 


ShipnumU  o/ crude  and  reflntd  petroUum,  reiaoed  to  crude  equivalent,  out  of  the  Penntgl- 
vania  and  XeK  York  oil  field)  from  1871  lo  1888,  bg  nuntke  and  yMr«— Coutinited. 


[Burela  of  4a  gallon 


Y«r. 

June. 

Jnlj, 

Aagnit, 

B.pUn.b.,. 

501,754 
529,228 
696.414 
815. 413 
745.986 
921,862 
1,391,124 
1, 135, 119 

541,137 
591,238 
814,449 
940,281 
904,637 
1,228,539 
1,096,951 

1,  aw,  454 
1,625,036 
1,231,611 
1,925,632 

2,  402,  970 
l,6ai,4(ff 
1, 740, 021 
1,961,152 
2, 418, 961 
2,000,173 
2,098,531 

528,134 
621,954 

864,768 
793,865 
882,089 
1,203,402 
1,425,943 
1, 6M.  Kl 
1, 808, 239 
1,394,129 
2,214,877 
2,047.545 
2,086,478 
2,000.371 
2,0(9,099 
2.059,299 
2,220,768 
2,223,263 

551,  <n5 
541,607 
952.955 
1,014,570 
1,109,392 
1, 154, 549 
1, 563. 797 
1,  434.  226 
I,  627. 120 
1.252,636 
2,131,960 
1,992,171 
2,325.574 
2. 292, 087 
2. 116".  659 
2,157,323 
2.342,227 
2,289,486 

18TT 

1878 

975,083 
1,729,697 
2,172,685 

1,747.789 

2,034,026 
2, 117, 489 
2, 165, 439 
1,956, 115 

r„. 

OotobcT. 

December. 

Total. 

5(6.071 

607,468 

1,010,852 

643,341 

871, 917 

524. 190 

1,268,971 

1,747,390 

480,977 
477,945 
959,589 
546, 117 
671,066 
871,496 
1,205,634 
1,281,410 

410,822 

430.786 

955.443 

602,348 

871,902 

1,190,983 

600,019 

992,688 

1,532,585 

1,335.613 

1,969,581 

1,121,453 

1, 749. 547 

2,382,244 

2, 138. 253 

2,550,891 

2, 608, 341 

2,397.782 

5,664,791 
5,899,947 
9.499,775 
8.821,500 
8,942,938 
10,164,452 
12,832,573 
13.676,000 
15,886,470 
15,677,492 
20,284,235 
21,900,314 
21.979,369 
23, 657, 597 
23. 713, 326 
26,653,852 
27,279,028 
25, 138, 031 

1,665,933           1,226,030 
2,080,467  .        2,066,906 
2,089,428  '        1,401,&10 
2,215.421  ;        2,065,602 

2.(50.150 
2,441,848 
2,573,008 
1,558,115 

1,857,  OHO 
2,724.796 
3,462,082 
2,503,491 

PETEOLEUM. 
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DRILLING  W8LLS  IN  THK  PENNSYLVANIA  AND  NKW  YORK  OIL  REGIONS. 

In  thefollowing  table  will  befouDd  astatement  of  thenamberof  drilling 
wells  completed  in  each  month  from  January,  1872,  to  the  close  of  1896, 
in  Pennsylvania,  New  York,  and  West  Virginia,  by  months  and  years: 

Number  of  drilling  welU  completed  in  the  Penneylvania,  New  Tork,  and  northern  Weei 

Virginia  oilfields  each  month  from  1872  to  1896, 


Year. 

Jan. 
37 

Feb. 
120 

Mar. 

Apr. 

May. 
135 

June. 
84 

July. 
128 

Aug. 
118 

Sept 
82 

Oct 

Not. 

Deo. 
105 

Total. 

1872.. 

89 

121 

100 

64 

1,183 

1873  .. 

93 

94 

100. 

105 

102 

130 

114 

120 

106 

101 

100 

98 

1,263 

1874.. 

102 

104 

110  '  113 

109 

101 

121 

107 

104 

120 

106 

120 

1,317 

1875.. 

190  '  187 

195  1  186 

1 

172 

190 

200  '  210 

201 

220 

217 

230 

2,398 

1876.. 

240 

231 

242 

200 

202 

261 

248 

270 

209 

273 

272 

272 

2,920 

1877.. 

281 

241 

291 

269  1  320 

403 

317 

255 

322 

467 

391 

382 

3,929 

1878.. 

274 

226 

211 

409  470 

269 

203 

186  i  174 

1 

229 

248 

165 

3,064 

1879 .. 

136 

132 

238 

270  402 

330 

327 

283 

210 

232 

227 

261 

3,048 

1880.. 

320 

230 

367 

500  426 

310 

338 

368 

356 

3&i 

336 

302 

4,217 

1881.. 

222 

220 

271 

316  406 

374 

336 

332 

312 

322 

363 

406 

3,880 

1882.. 

347  340 

385 

432  469 

340 

185 

253  '  164 

117 

150 

122 

3,304 

1883.. 

125  126 

142 

209  231 

228 

261 

309 

321 

321 

302 

272 

2,847 

1884.. 

229  227 

1 

256  298  311 

244 

268 

145 

89 

59 

73 

66 

2,265 

1885.. 

64 

62 

82  116  1  213 

242 

217 

283 

356 

397 

384 

345 

2,761 

1886.. 

270  '  280 

291 

328  343 

365 

357 

313  253 

272 

221 

185 

3,478 

1887.. 

158  162 

138 

160  '  148 

162 

159 

142 

134 

100 

101 

96 

1,660 

1888.. 

57   52 

* 

56 

49  '  56 

1 

97 

82 

96  132 

229 

307 

302 

1,515 

1889.. 

284  288 

353 

401  431 

537 

549  508 

478 

559 

540 

471 

a  5,435 

1890.. 

553 

482 

522 

556  534 

571 

555  579 

571 

567 

520 

348 

6,358 

1891.. 

310 

243  275 

288  314 

304 

334  '  333 

281 

237 

245 

197 

3,361 

1892.. 

175 

171  137 

167 

170 

154 

174  1^41 

142 

158 

160 

143 

1,892 

1893.. 

125 

84 

130 

127 

172 

213 

193 

145 

158 

139 

137 

167 

1,790 

1894.. 

180 

170 

202 

261 

307 

349 

319 

341 

362 

373 

368 

316 

3,548 

1895  . . 

271 

195 

324 

425 

601 

754 

772 

766 

735 

686 

613 

534 

6,676 

1896  .. 

537 

514 

499 

569 

658 

744 

673 

589 

594 

581 

622 

625 

7,205 

a  loclndes  36  wella  drilled  in  Franklin  distriot,  data  for  which  by  months  were  not  obtainable. 

The  drilling  wells  were  much  more  evenly  distributed  throughout  the 
year  during  1896  than  during  1895. 

WEST  VIBGINIA. 

The  developments  in  this  State  for  1896  have  been  fully  described 
under  the  head  of  the  extension  of  the  Appalachian  region.  As  there 
noted,  the  increase  in  crude  oil  was  23.39  per  cent.  The  total  product 
of  natural  lubricating  oil,  so  far  as  it  could  be  ascertained,  was  13,804 
barrels,  of  which  13,228  barrels  were  from  the  Volcano  and  576  from  the 
Petroleum  district.  The  exact  amount  of  light  oil  produced  in  these 
districts  was  not  obtained,  but  is  included  with  the  total  product  for  the 
State.    The  price  averaged  $1.18  in  1896,  as  compared  to  $1.36  in  1895. 
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In  the  following  table  is  given  the  production  of  oil  in  West  Virginia 
from  the  beginning  of  operation s,  so  £a>r  as  obtainable : 

Production  of  petroleum  in  West  Virginia, 


Year. 

Barrelii. 

Tear. 

Barrela. 

Previous  to  1876 

1876 

3,000,000 
120,000 
172,000 
180,000 
180,000 
179,000 
151,000 
128,000 
126,000 
90,000 
91,000 
102,000 

1887 

145,000 

119,448 

544, 113 

492, 578 

2, 406, 218 

3, 810, 086 

8, 445, 412 

8, 577, 624 

8, 120, 125 

10, 019, 770 

1888 

1877 

1889 

1878 

1890 

1879 

1891 

1880 

1892 

1881 

1893 

1882 

1894 

1883 

1895 

1884... 

1885 

1886 

1896 

Total 

47, 199, 374 

THE  LIMA  FIELD  OP  OHIO  AND  INDIANA. 

The  total  production  of  the  Lima  oil  field  in  1896  was  26,255,870 
barrels,  as  compared  with  20,236,741  barrels  in  1895,  showing  an  increase 
of  5,019,129  barrels,  or  about  25  per  cent.  Nearly  all  of  this  increase 
came  from  Ohio. 

OHIO. 

The  oil-producing  territory  of  Ohio  can  be  divided  into  four  fields  or 
districts.  These  districts,  named  in  the  order  ot  their  importance  as 
producers,  are  (1)  Lima,  (2)  Eastern  or  Southern  Ohio,  (3)  Mecca,  and 
(4)  Belden.  As  the  production  from  the  latter  two  districts  is  quite 
small,  for  statistical  purposes  they  are  united,  and  known  as  the  Mecca- 
Belden  districts.  The  production  of  the  Mecca-Belden  field  in  1896 
was  only  666  barrels. 

The  total  amount  of  crude  petroleum  produced  in  Ohio  in  1896,  as 
will  be  seen  from  the  following  tables,  was  23,941,169  barrels.  Of  this 
amount  20,575,138  barrels  came  from  the  Lima  field  and  3,365,365  bar- 
rels from  the  eastern  or  southern  field,  as  compared  with  19,545,233 
barrels  In  1895,  of  which  amount  15,850,609  barrels  were  produced  in 
the  Lima  field  and  3,693,248  barrels  in  the  Eastern  or  Southern  Ohio 
field.  This  represents  a  gain  in  the  Lima  field  of  4,724,529  barrels  in 
1896,  or  nearly  30  per  cent.  This  gain  was  not  due  to  the  finding  of 
any  new  fields,  but  to  the  widening  and  extension  of  a  number  of  the 
producing  pools,  as  well  as  the  development  of  more  productive  terri- 
tory.   There  was  a  large  amount  of  new  work  done  in  Seneca  County, 
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238  wells  having  been  drilled  during  the  year,  which  gave  an  initial 
daily  production  of  412  barrels. 

T}xe  total  number  of  wells  drilled  in  1896  was  4,458,  as  compared  with 
4,489  in  1895,  showing  31  more  wells  drilled  in  1895  than  in  1896. 

The  production  of  crude  petroleum  in  eastern  or  southern  Ohio  in 
1896  was  327,883  barrels  less  than  in  1895,  showing  a  decrease  of  nearly 
9  per  cent  in  1896. 

The  total  value  of  the  crude  petroleum  produced  in  Ohio  in  1896  was 
$17,693,438,  as  compared  with  $16,399,242  in  1895. 

The  average  price  of  Lima  oil  for  1896  was  66.7  cents,  as  compared 
to  71.7  cents  in  1895,  being  5  cents  lower.  The  average  price  per  barrel 
for  eastern  or  southern  Ohio  oil  declined  from  $1.36  in  1895  to  $1.18 
in  1896,  while  the  value  of  MeccaBelden  oil  declined  from  $5.98  per 
barrel  in  1896,  to  $4.35  per  barrel  in  1896.  The  average  price  per  barrel 
for  all  oil  produced  in  the  State  in  1896  was  73.9  cents,  as  compared 
with  83.9  cents  in  1895. 

The  Lima  oil  pools  in  this  State,  with  their  structural  sections,  have 
been  very  fully  described  in  the  previous  reports.  The  Eastern  or 
Southern  Ohio  field  is  discussed  under  the  head  of  the  Appalachian 
field,  of  which  it  Is  a  part. 

The  total  amount  and  value  of  crude  petroleum  produced  in  Ohio 
in  1895  and  1896  is  shown  in  the  following  table: 

Total  amount  and  value  of  crude  petroleum  produced  in  Ohio  in  1895  and  1896. 


District. 

1895. 

18M. 

Total 
productioD. 

Total  value. 

Price 

per 

barrel. 

Total 
production. 

Total  value. 

Price  per 
barrel. 

Lima 

Barrels. 
15, 850, 609 
3, 693, 248 

1,376 

$11, 372, 812 
5, 018, 201 

8,229 

$0. 71t 
1.35^ 

5.98 

Barrels. 
20, 575, 138 
3,365,365 

666 

$13, 723, 617 
3, 966, 924 

2,897 

.667 
1.17J 

4.35 

Eastern 

Mecca  -  Bel- 
den  

Tot«l  .. 

19, 545, 233 

16, 399, 242 

.839 

23, 941, 169 

17, 693, 438 

.739 

In  the  following  tables  will  be  found  statements  of  the  total  produc- 
tion of  crude  petroleum  in  Ohio  in  1896,  by  months  and  districts.  In 
determining  the  total  by  months,  an  average  production  for  each  month 
in  the  Mecca-Belden  district  has  been  assumed. 
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Total  production  of  crude  petroleum  in  Ohio  in  1896 j  by  month$  and  dieiriota, 

[Barrels  of  42  gallons.] 


Month. 

Lima. 

Sontbom  Ohio. 

Mecca- 
Belden. 

Total. 

January 

1,  635,  935 
1, 523, 866 
1, 673, 595 
1, 697, 848 
1, 775,  858 
1, 822, 817 
1, 843,  477 
1, 789, 341 
1, 739, 122 
1, 770, 493 
1, 612, 298 
1. 690.  498 

321, 895 
281,  776 
293,538 
291,358 
286,669 
278,634 
274, 317 
270,135 
255,326 
270,  752 
251, 367 
289, 598 

1, 957, 875 
1,805,698 
1, 967, 188 
1,  989, 262 
2, 062, 582 
2, 101, 507 
2, 117, 849 
2, 059, 532 
1, 994, 503 
2, 041, 301 
1, 863,  720 
1, 980, 152 

February  

March 

April 

May 

June 

July 

J  -.«.-  •••••« ...... 

Aueust 

September 

October 

November 

December 

,     -, 

Total 

20, 575, 138 

3, 365, 365 

666 

23, 941, 169 

The  total  amount  and  value  of  crude  petroleum  produced  in  Ohio 
from  1889  to  1896,  inclusive,  by  districts,  is  shown  in  the  following  table: 

Total  amount  and  value  of  crude  petroleum  produced  in  Ohio  from  1889  to  1896, 


Year. 

Lima  district. 

Southern  Ohio  district. 

Prodnction. 

Value. 

Production. 

Value. 

1889 

Barrels. 
12, 153, 189 
15, 014, 882 
17, 315,  978 
15, 169, 507 
13, 646, 804 
13, 607,  844 
15, 850, 609 
20, 575, 138 

$1, 822, 978 
4, 504, 465 
5, 281,  373 
5, 555, 832 
6, 448, 115 
6, 531, 765 
11,372,812 
13, 723, 617 

Barrels. 

317,037 
1, 108, 334 

422,  883 
1, 190,  302 
2, 601,  394 
3, 183, 370 
3, 693,  248 
3, 365,  365 

$340,683 
1, 127,  730 
283, 332 
•662, 106 
1, 664, 892 
2, 670, 052 
5, 018,  201 
3,966,924 

1890 

1891 

1892 

1893.. 

1894 

1895 

1896 

Year. 

Mecca-Belden  district. 

1 

Total. 

Production. 

Value. 

1 

Production. 

Value. 

1889 

Barrels. 
1,240 

$10,  334 

12,000 

12,000 

21, 101 

11,335 

4,476 

8,229 

2.897 

Barrels. 
12, 471,  466 
16, 124,  656 
17,  740, 301 
16,  362, 921 
16, 249, 769 
16,  792, 154 
19, 545, 233 
23.  941. 169 

$2, 173, 995 
5, 644, 195 
5, 576,  705 
6, 239, 039 
.8, 124, 342 
9. 206,  293 

16,  399, 242 

17.  693.  438 

1890 

1891 

1892 

1893 ■ 

1,440 
1,440 
3,112 
1,571 

940 
1,376 

666 

1894 

1895 

1896 

' 

'        ' 

'    ' 
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In  the  following  table  is  given  the  total  production  of  crude  petro- 
leum in  Ohio  for  the  years  1888  to  1896,  by  months  : 

Total  productiona  of  crude  petroleum  in  Ohio  from  1888  to  1896,  hy  months, 

[Barrels.] 


Tear. 


1888. 

1889, 

1890 

1891. 

1892. 

1893 

1894. 

1895. 

189G. 


Tear. 


1888. 
1889. 
1890. 
1891 . 
1892. 

1893 . 

1894 . 
1895. 
1896. 


January. 


444,804 
1, 041,  655 

948, 780 
1, 561, 039 
1, 124, 194 
1, 227, 363 
1, 326, 282 
1, 286, 468 
1, 957, 875 


February. 


March. 


507, 686 
944,506 
929, 810 
1, 396, 474 
1, 160, 634 
1, 195,  698 
1, 187, 891 
1, 123, 784 
1, 805, 698 


612, 830 
1, 016, 278 
1, 008, 933 
1, 484, 045 
1,  242, 936 
1, 399, 648 
1, 431, 894 
1,  387, 882 
1, 967, 188 


April. 


May. 


656,186 
1, 029, 780 
1, 101,  773 
1, 500, 142 
1, 173, 952 
1, 289,  982 
1, 368, 268 
1,480,228 
1, 989, 262 


774, 267 
1, 115,  703 
1,223,241 
1  475,339 
1, 216, 416 
1,384,090 
1, 486, 678 
1, 572, 718 
2, 062, 582 


Jane. 


889,066 
1, 074, 384 
1, 274, 209 
1, 516. 362 
1, 266,  712 
1,419,758 
1, 439, 144 
1, 590, 936 
2, 101, 507 


July. 


939, 287 
1, 052, 430 
1, 472, 974 
1, 545, 298 
1, 370, 135 
1, 444, 572 
1, 398, 304 
1, 779, 452 
2, 117, 849 


August. 


1,022,009 
1, 075, 008 
1, 544, 291 
1, 538, 210 
1, 572, 657 
1, 480, 285 
1, 487, 528 
1, 877, 470 
2, 059, 532 


September. 


1, 005, 422 
1, 060, 982 
1,700,227 
1, 52?,  826 
1, 574, 336 
1,402,213 
1,369,409 
1, 904, 985 
1, 994, 503 


Ysu. 


1888 

1889. 

1890. 

1891. 

1892 

1893 

1894 

1895 

1896 


October. 


1,064,688 
1, 048, 448 
1, 798, 413 
1,527,490 
1, 586, 173 
1, 397, 125 
1, 469, 457 
1, 963, 297 
2, 041, 301 


November. 


1, 017,  362 
1, 030, 795 
1, 608, 883 
1, 299, 737 
1, 517, 198 
1, 306, 883 
1, 424, 926 
1, 840, 501 
1, 863,  720 


December. 


1,077,261 
981, 497 
1, 513, 122 
1, 372, 339 
1, 557, 578 
1, 302, 152 
1, 402, 373 
1, 737, 512 
1, 980, 152 


ToUl. 


10, 010, 868 
12, 471, 466 
16, 124, 656 
17, 740, 301 
16, 362, 921 
16, 249, 769 
16, 792, 154 
19, 545, 233 
23, 941, 169 
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The  following  table  gives  the  production  of  petroleum  in  Ohio  from 
the  beginning  of  operations  in  thatBtate  to  the  close  of  1896: 

Production  of  petroleum  in  Ohio. 


Year. 

BarreU. 

Year. 

Barrels. 

PreviouB  to  1876 

1876 

200,000 
31,763 

1886 

1, 782, 970 
5,  022,  632 
10, 010, 868 
12, 471, 466 
16, 124, 656 
17, 740, 301 
16, 362, 921 
16, 249, 769 
16,  792, 154 
19, 545, 233 
23, 941, 169 

1887 

1877 

29,888 

1888 

1878 

38,179 

1889 

1879 

29,112 
38,940 
33,867 

1890 

1880 

1891 

!     1892 

1881 

1882 

39, 761 
47,632 

90,181        : 

661,580 

1893 

1883 

;     1894 

1884 

1895 

1885  

1896 

LIMA  DISTRICT. 

In  the  following  table  is  given  the  production  of  petroleum  in  the 
Lima  (Ohio)  oil  field  from  1886  to  1896.  It  will  be  seen  that  the  produc- 
tion for  1896  is  the  largest  in  the  history  of  the  fields,  being  4,724,529 
barrels  greater  than  in  1895  and  3,259,160  barrels  greater  than  in  1891, 
when  the  largest  production  heretofore  was  recorded.  The  increase 
over  1895  is  29.8  per  cent. 

Production  of  petroleum  in  the  Lima  (Ohio)  district  from  1886  to  1896. 


Year. 

Barrels. 

Year. 

Barrels. 

1886 

1, 064, 025 

4,  650,  375 

9,  682,  683 

12, 153, 189 

1892 

15, 169, 607 
13,  646, 804 
13, 607, 844 
15, 850, 609 
20, 575, 138 

• 

1887 

1893 

1888 

1894 

1889 

i     1895 

1890 

15, 014,  882 
17, 315, 978 

1896 

1891 

1 
1 
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In  the  following  table  is  found  the  production  of  petroleum  in  the 
Lima  (Ohio)  field  from  1887  to  1896,  by  months,  so  far  as  the  same  was 
obtaiuable: 

FroducHon  of  petroleum  in  the  Lima  (Ohio)  field  from  2887  to  1896. 

[Barrels  of  42  galloD*.] 


Year. 


Janaary. 


1887 131,011 


1888 

1889 

1890 

1891 

1892 1,090,173 

1893 1,037,358 

1894 '  1,116,979 


422, 125 
1, 016, 697 

911, 947 
1, 471, 858 


1895. 
1896. 


1, 034, 489 
1, 635, 925 


February. 


206, 026 
479, 824 
921, 185 
888, 978 

1,355,734 

.1, 127, 481 

985,620 

974, 091 

900,530 

1, 523, 866 


March. 


AprU. 


303,084 

586, 781 

989, 793 

955,620 

1, 455, 628 

1,200,305 

1, 161, 384 

1, 177, 837 

1,  Ul,  346 

1, 673, 595 


352,798 
629,932 
1, 004, 969 
1, 040, 924 
1, 470, 661 
1, 128, 253 
1, 072, 850 
1, 099, 453 
1, 194, 799 
1, 697, 048 


Year. 


1887. 
1888. 
1889. 
1890. 


June. 


474,  535 

862, 106 

1, 050, 269 

1, 175, 821 

1891 '  1,491,228 

1892 1  1,210,523 

1893 1  1,213,521 

1894 1  1,165,190 

1895 1  1,300,058 

1896 !  1,822,817 


July. 


389,997 
905,218 
1,029,707 
1, 354, 672 
1, 514, 607 
1, 300, 197 
1. 231, 010 
1,131,081 
1, 474, 115 
1,843,477 


August. 


490,862 
995,938 
1, 050, 152 
1, 411, 998 
1, 509, 262 
1, 461, 020 
1,  258, 289 
1, 212, 090 
1, 540, 149 
1, 789, 341 


May. 


449,062 
745, 896 
1,090,638 
1, 142, 954 
1, 446, 284 
1, 165, 750 
1, 179. 808 
1, 203, 229 
1, 287, 167 
1, 775, 858 


September. 


465, 743 
979,  943 
1, 038, 072 
1, 559, 473 
1, 492, 115 
1, 422, 534 
1,181,493 
1, 090, 626 
1, 527, 085 
1, 739, 122 


Year. 


1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895 

1896. 


October. 

November. 

444,  941 

458,  612 

1, 036,  712 

988,997 

1, 019, 961 

997,825 

1,660,069 

1,495,099 

1, 499, 834 

1, 271, 189 

1, 379, 909 

1,  328, 548 

1, '154, 641 

1, 084, 324 

1, 165, 938 

1, 146,  686 

1, 579, 693 

1, 494, 985 

1, 770, 493 

1, 612, 298 

December. 


483,  704 
1,  049,  211 

943,921 
1, 417, 327 
1, 337, 578 
1, 354, 814 
1,086,506 
1, 124,  644 
1,  406, 193 
1, 690, 498 


Total. 


4, 650, 375 
9, 682, 683 
12, 153, 189 
15, 014, 882 
17, 315, 978 
15, 169, 507 
13, 646, 804 
13, 607, 844 
15, 850, 609 
20, 575, 138 
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PIFE-UNB  RONS  IN  THB   LIMA-INDIANA  FIELD. 

There  are  no  statements  of  the  pipe-line  runs  aixl  shipments  in  the 
Lima-Indiana  field  that  distingaish  between  oil  prodaeed  in  Ohio  and 
that  produced  in  Indiana.  Therefore  the  following  statement  of  pipe- 
line runs  and  shipments,  which  are  those  of  the  Buckeye  Pipe  Line  Com- 
pany, will  include  reports  for  both  Ohio  and  Indiana.  As  has  been  so 
often  stated  in  this  report,  pipe  line  runs  are  not  production.  This  is 
especially  true  of  the  Lima-Indiana  field.  The  production  of  petroleum 
in  the  Lima-Indiana  field,  distributed  between  the  States,  is  quite 
accurately  given  in  our  statement  of  x)roduction : 

Pipe-line  runSy  Lima- Indiana  field f  from  1887  to  1896, 

[Barreln  of  42  gallons.] 


Year. 


1887. 

1888, 

1889 

1890, 

1891, 

1892. 

1893. 

1894, 

1895. 

1896. 


Jaoaary. 


164, 474 

359,860 

973, 980 

683,750 

1, 241, 154 

971,607 

1, 049,  778 

1, 265,  267 

1, 213, 841 

1, 739, 291 


Febraary. 

207,026 
•  428,008 

800,828 

622,799 
1, 147,  947 
1, 006, 069 

974, 944 
1, 106, 493 
1, 029,  385 
1, 631, 939 


March. 


April. 


303.084 

534,588 

830,559 

676, 175 

1,255,611 

1, 083, 801 

1, 163, 641 

1, 353, 591 

1, 291, 355 

1, 795,  745 


352,798 

587,043 

845, 377 

842,  416 

1, 202, 583 

1, 042, 087 

1, 074, 290 

1,  295, 619 

1, 405, 424 

1, 859, 882 


Tear. 


Jane. 


1887 474,535 

1888 774,710 

1889 813,844 

1890 916,289 

1891 !  1,207,884 

1892 1  1,099,145 

1893 1  1,245,880 

1894 1,402,417 

1895 1  1,541,221 

1896 2,026,387 


July. 


Angnst.         8ei)t6mber. 


389,  997 
896,034 
805,  744 
1, 105,  885 
1, 236,  291 
1,190,015 
1, 289, 991 
1, 366,  310 
1, 713, 937 
2, 016, 564 


490, 162 
975,  235 
968,419 
1, 149, 877 
1, 240, 841 
1, 346,  949 
1, 390,  894 
1, 469, 372 
1,  752, 150 
1, 953, 876 


465,  743 
868,826 
875,  201 
1,  289,  577 
1, 252,  375 
1, 232,  385 
1,  315,  933 
1, 325,  352 
1, 778,  653 
1,883,814 


Yew. 


November. 


1887 
1888 
1889 
1890 


458, 613 

891,999 

774, 073 

1, 215,  960 


1891 1,070,131 

1892 '  1,209,953 

1893 1,230,658 

1894 i  1,334,334 

1895 '  1,705,506 

1896 1  1,681,715 


December. 

483,  704 
938, 188 
755, 553 
1, 186, 434 
1, 211,  820 
1, 244,  712 
1,  224,  952 
1, 326,  371 
1,621,184 
1,  778,  786 


Total. 


4,  684, 139 
8,  899,  004 
10, 255,  752 
11,  918,  910 
14, 515,  770 
13, 657,  737 
14,451,195 
16,  074,  350 
18,  415,  630 
22,  210,  Oil 


Hay. 


449,  062 

705,045 

932, 067 

887,  591) 

1, 191, 147 

1, 064,  478 

1, 187,  939 

1, 424, 182 

1, 540,  972 

1, 945, 979 


October. 


444,  941 
939, 468 
850, 077 
1, 342, 158 
1, 257,  986 
1, 264,  536 
1, 302,  295 
1, 405, 042 
1, 822, 002 
1, 896, 033 


Average. 


390,345 

741,  584 

854,646 

993, 243 

1, 209,  648 

1, 138, 145 

1, 204,  266 

1, 339,  529 

1, 534,  636 

1,  850,  834 
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SHIPMENTS  FROM   THE  LIMA-INDIANA  FIELD. 

In  the  following  table  is  given  a  statement  of  the  shipments  of  crnde 
petrolenm  from  the  Lima-Indiana  field,  from  1887  to  1896,  by  months  and 
years,  as  reported  by  the  Buckeye  Pipe 'Line  Company.  Here  it  should 
be  again  remarked  that  pipe-line  shipments  and  consumption  are  not 
the  same : 

Skipmenta  of  crude  petroleum  from  the  Lima- Indiana  field  from  1887  to  1896. 

[Barrels  of  42  gallons.] 


Year. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892, 
1893. 
1894. 
1895. 
1896 


January. 


81,  569 

367,  524 

156,085 

968, 887 

1,  355,  362 

1, 306, 612 

1, 199,  752 

1, 473,  730 

1, 802,  361 


February,    i      March. 


10, 957 

207,040 

862, 807 

111,604 

837, 928 

1, 346, 541 

1, 270, 595 

1, 109, 110 

1,  289, 686 

1, 593, 328 


32, 613 

243,964 

391, 026 

123, 125 

330, 448 

1, 532, 606 

1,  390, 646 

1,217,295 

1, 409,  761 

1, 618, 117 


April. 


77,900 

210,  725 

340,889 

115,223 

336,854 

1, 512, 358 

1,  205,  748 

1, 210, 391 

1, 206, 172 

1, 546, 888 


May. 


101,306 

159, 620 

309,238 

169,  662 

1, 078,  4«9 

1, 427,  753 

1, 321,  782 

1, 150, 298 

1. 212, 061 

1, 574,  627 


Year. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


June. 


July. 


104,440 

179, 192 

352,886 

700,422 

923, 605 

1, 492, 543 

1, 2a5, 843 

1, 303, 957 

1, 279, 618 

1, 667, 914 


174, 824 

227,  707 

361, 694 

874, 121 

997,681 

1,  389, 501 

1, 152,  374 

1, 023,  316 

1, 302, 596 

1, 617, 519 


August.      !   September. 


20, 019 

401, 175 

464,  325 

846,360 

1, 166, 054 

1,342,949 

1, 040, 8H0 

1,  238, 183 

1, 298, 502 

1, 745, 657 


30, 944 

301,  316 

626, 207 

813,817 

1, 260,  598 

1, 125, 335 

1,038,819 

1, 023, 232 

1, 452, 640 

1,  702,  721 


Year. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895 . 
1896. 


November. 

78,  827 

287, 934 

759, 702 

657, 614 

1,391,400 

1, 323, 204 

1, 262, 130 

1,  285, 861 

1, 587, 449 

1, 720,  720 


December. 


Total. 


October. 


43, 168 

370,  378 

715,  386 

723,  725 

1, 408,  343 

1, 315,  994 

1, 196, 018 

1, 198, 801 

1. 507, 992 

1, 704, 065 


Average. 


76, 327 

751,325 

68,302  ' 

382,448 

3, 053, 068 

254, 422 

750,244 

5, 801, 928 

483, 494 

907, 548 

6, 199,  306 

516,  609 

1,454,578 

12, 154, 865 

1, 012, 905 

1, 340, 734 

16, 504, 880 

1, 375, 407 

1, 230,  216 

14, 651, 643 

1,220,970 

1,463,566 

14, 453,  762 

1, 204, 480 

1, 810, 159 

16,  830, 366 

1, 402, 531 

1,727,549 

20, 021, 466 

1, 668, 456 

PETROLEUM. 


811 


STOCKS  OF  CRUDE   PETROLEUM  IN  THE   LIMA-INDIANA  FIELD. 

In  the  following  table  is  given  a  statement  of  the  stocks  of  crude 
petroleum  in  the  Lima-Indiana  field  at  the  close  of  each  month  from 
1887  to  1896,  as  reported  by  the  Buckeye  Pipe  Line  Company : 

Total  stocks  of  crude  petroleum  in  the  Lima- Indiana  field  at  the  cloee  of  each  month  from 

18S7  to  1896. 

[Barrels  of  42  gallons.] 


Tear. 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 

im>. 

1896 


January. 


4, 367, 355 
10, 415,  880 
14, 104, 018 
21,  233, 645 
21, 692, 318 
18, 356, 492 
18, 565, 823 
19, 898, 378 
21, 431, 778 


February. 


847, 817 
4, 588, 323 
10, 852, 202 
14, 180, 090 
21, 537, 789 
21, 350, 912 
18, 059, 846 
18, 566, 158 
19,  642, 870 
21, 473, 447 


March. 


1,118,288 
4, 949, 446 
11, 288,  793 
14,241,340 
21, 957, 948 
20, 896, 185 
17, 877, 265 
18, 675, 275 
19, 524, 463 
21, 651, 075 


April. 


1,  393, 186 
5,  367,  401 
11,792,707 
14, 153, 259 
22, 319, 191 
20, 425, 914 
17, 747,  249 
18, 763, 242 
19,  723, 715 
21,964,069 


May. 


1,  740,  942 
5,  980,  283 
12, 413, 137 
14, 298, 966 
22,424,364 
20, 062, 639 
17,  616, 527 
19, 041, 624 
20, 052, 627 
22, 335, 420 


Year. 


June. 


2,111,037 
6, 593, 165 
12, 902, 628 
14, 513, 553 
22,  704, 034 
19, 668, 894 
17, 642, 117 
19, 142, 598 
20, 314, 230 
22, 603, 894 


July. 


2, 326, 211 
7, 282, 088 
13, 344. 795 
14, 744, 004 
22, 930, 048 
19, 467, 900 
17, 779, 733 
19, 504, 651 
20,  725, 571 
23, 094, 851 


August. 


2, 632, 828 
7, 852, 705 
13, 846, 765 
19, 086, 736 
22, 993, 496 
19, 5a5, 399 
18, 129,  767 
19, 736, 628 
21, 179, 219 
23, 304, 312 


September. 


2, 957, 900 
8, 392, 493 
14, 092,  706 
19, 843, 950 
22, 975, 470 
19, 150, 058 
18, 408, 814 
20, 040, 748 
21,351,757 
23,091,525 


1887. 

1888. 

1889. 

1890, 

1891. 

1892. 

1893. 

1894 

1895 

1896. 


Year. 


October. 


3, 359, 674 
8,  920,  086 
14, 224, 747 
20, 442, 065 
22, 722, 465 
18, 800, 715 
18, 527, 901 
20, 246, 989 
21, 565, 766 
23, 290, 538 


November. 


3, 739, 459 
9, 499, 482 
14, 554, 662 
20, 967, 258 
22, 375, 030 
18, 687, 464 
18, 499, 669 
20, 295, 461 
21,683,823 
2.S,  251, 533 


December. 


4, 148, 469 
9, 810, 714 
14, 105, 149 
20,971,395 
22, 103, 705 
18, 604, 442 
18, 497, 340 
20, 158, 266 
21, 494, 848 
23,  S02, 770 


Average. 


2, 397, 801 

6, 966,  ^2 

12, 819, 514 

16, 795, 553 

22. 456. 438 
19, 859, 403 
18, 095, 143 
19, 394, 788 

20. 596. 439 
22, 573,  768 
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PRICKS  OF  CRUDE  PETROLEUM  IN  THE  LIMA-INDIANA  FIELD. 

lu  the  following  table  is  given  the  average  monthly  prices  of  Lima 
(Ohio)  and  Indiana  crude  petrolenm^^  per  barrel  of  42  gallons  each,  in 
the  year  1896 : 

Average  tnonlhli/  prices  of  Ohio  and  Indiana  crude  petroleum,  per  barrel  of  42  gallouBf  in 

1896. 


January 

February 

March 

April 

May 

June 

July 

Angnst i 

September 

October 

November 

December 

Average 

Average  of  North  and  South  Lima 


North 
Lima. 

South 
Lima. 

lodiaua. 

Cent*. 

Cents. 

CenU. 

89 

79 

76 

87 

77 

77 

85 

75 

75 

75 

66 

66 

68 

63 

63 

64 

59 

59 

61 

56 

56 

59 

54 

54 

61 

56 

56 

64 

59 

59 

^ 

60 

60 

62 

57 

57 

70 

63.4 

63 

66.7 


In  the  following  table  are  given  the  fluctnations  in  prices  for  the 
various  grades  of  Jama  oil  in  1896.  The  dates  are  those  on  which 
changes  in  prices  were  made: 

Fluctuation  in  prices  of  Lima  (Ohio)  and  Indiana  crude  petroleum  in  1896, 


Date. 


January  1 . . 
January  22. 
February  20 
March  14 . . . 
March  25.  .. 
March  26  . . . 
March  27... 

April  7 

April  10.... 
April  18.... 
April  24 ... . 

May  11 

May  14 

May  18 

May  26 

June  2 


North  Lima.  South  Lima.     Indiaua. 


$0.90 
.88 
.85 
.87 
.85 
.83 
.80 
.77 
.74 
.72 
.72 
.70 
.68 
.  65 
.64 
.63 


$0.80 
.78 
.75 
.77 
.75 
.73 
.70 
.67 
.64 
.65 
.67 
.65 
.63 
.60 
.59 
.58 


$0.75 
.78 
.75 
.77 
.75 
.73 
.70 
.67 
.64 
.65 
.67 
.  65 
.63 
.60 
.59 
.58 
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Fluctuation  in  prices  of  Lima  {Ohio)  and  Indiana  crude  petroleum  in  1896 — Continaed. 


Date. 

North  Lima. 

Soath  Lima. 

Indiana. 

June  11 ^ 

.64 
.65 
.64 
.63 
.60 
.57 

.  do 

.59 
.60 
.62 
.64 
.65 
.66 
.65 
.63 
.62 
.61 
.60 

.59 
.60 
.59 
.58 
.55 
.52 
.53 
.54 
.55 
.57 
.59 
.60 
.61 
.60 
.58 
.57 
.56 
.55 

.59 
.60 
.59 
.58 
.55 
.52 
.53 
.54 
.55 
.57 
.59 
.60 
.61 
.60 
.58 
.57 
.56 
.55 

June  12 

July  13 

July  14   

July  15 

July  16 

July  23 

July  27 

AufiTust  27 '. - 

Sentember  23..... ..-.. 

Sentember  25...... 

October  27 

Noyember  10.......... ., 

November  19...... • i 

November  30 

December  16.... 

December  23 

December  28 

1 

WELL  RECORDS  IN  THE  LIMA   TOHIO)   DISTRICT. 

In  the  following  tables  will  be  foand  statements  showing  the  well 
records  in  the  Lima  (Ohio)  oil  field  from  1894  to  1896,  inclusive: 

WelU  completed  in  the  Lima  ( Ohio)  dietrict  from  1894  to  1896,  inclueive. 


Wells  completed  in  1894 
Wells  completed  in  1895 
Wells  completed  in  1896 


Number. 


2,472 

4,489 
4,458 


Average 
per  month. 


206 
374 
371 


The  effect  of  the  large  number  of  wells  drilled  in  the  latter  part  of  1895 
and  in  1896  added  about  30  per  cent  to  the  production  of  1895. 

The  increase  and  decrease  in  the  number  of  wells,  by  counties,  is  as 
follows : 

Increase  and  decrease  in  the  number  of  wells,  by  countieSf  in  1895  and  1896. 

Wells. 

Allen  County  increased  in  1896  over  1895 1    11 

Hancock  County  increased  in  1896  over  1895 186 

Van  Wert  County  increased  in  1896  over  1895 19 

Seneca  County,  first  time  reported  in  1896 238 

Miscellaneous  increase  in  1896 12 

Auglaize  County  decreased  in  1896  below  1895 174 

Mercer  County  decreased  in  1896  below  1895 126 

Wood  County  decreased  in  1896  below  1895 54 

Sandaaky  County  decreased  in  1896  below  1895 143 
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Total  number  of  wells  completed  in  the  Lima  {Ohio)  district  in  1896. 


Month. 


January  . . . 
February  . . 

March 

April 

May 

June 

July    

August 

September  . 

October 

November.. 
December . . 

Total  . . 


Allen. 

Au- 
glaize. 

Han- 
cock. 

San- 
, dusky. 

Wood. 

18 

29 

33 

77 

107 

15 

28 

34 

81 

121 

22 

32 

48 

80 

123 

14 

37 

54 

92 

165 

27 

47 

80 

98 

164 

22 

36 

81 

106 

184 

16 

17 

68 

68 

161 

20 

16 

62 

60 

114 

9 

24 

62 

57 

130 

11 

11 

51 

48 

100 

22 

15 

55 

39 

112 

• 

30 

16 

51 
679 

45 

111 

226 

308 

851 

1,592 

Mer- 
cer. 


20 
35 
23 
25 
24 
31 
27 
20 
13 
17 
10 
16 


Van 
Wert. 

i 
Sen- 
eca. 

21 

17 

21 

13 

20 

14 

13 

21 

23 

26 

15 

25 

5 

21 

7 

22 

7 

27 

9 

17 

6 

21 

2 

14 

149 

238 

Miscel- 
lane- 
ous. 


Total. 


6 

7 

8 
11 
15  , 
13  I 
13 
16 
17 
15 
19 
14 


328 
355 
370 
432 
504 
513 
396 
337 
346 
279 
299 
299 


From  the  following  table  it  will  be  seen  that  the  average  initial  daily 
production  for  wells  completed  in  1896  was  85,003  barrels.  Dividing 
this  amount  by  3,908,  the  number  of  productive  wells  completed  (that 
is  the  total  number  of  wells  completed,  4,458,  less  550  dry  holes),  we 
get  21.7  barrels  per  day,  as  compared  to  90,384  barrels  of  initial  daily 
production  in  1895,  3,925  as  the  number  of  wells,  and  23  barrels  as  the 
average  initial  daily  production : 

Initial  daily  production  of  wells  completed  in  the  Lima  {Ohio)  district  in  1896. 

[Barrels.] 


Month. 

Allen. 

117 
170 
355 
210 
435 
315 
220 
350 
150 
140 
385 
730 

Au- 
glaize. 

605 
537 
455 
655 
765 
585 
280 
385 
735 
195 
275 
145 

Han- 
cock. 

San- 
dusky. 

Wood. 

Mer- 
cer. 

Van 
Wert. 

Sen- 
eca. 

280 
150 
295 
555 
590 
665 
435 
650 
525 
225 
240 
340 

412 

Miscel- 
lane- 
ous. 

Total 

January 

February. .. 

March 

April 

May 

June 

July 

August 

September  . 

October 

November.. 
December . . 

Averag^ . . 

745 

699 

980 

975 

1,672 

1,620 

1,070 

990 

1,060 

1,330 

920 

1,045 

1,305 
1,628 

1,  765 

2,  300 
2,180 
2, 095 
1,435 
1,070 

950 
885 
800 
806 

1,619 
2,183 
2,420 
3,405 
2,980 
3,235 
2,610 
1,790 
1,730 
1,860 
2,315 
2,  355 

515 
762 
1,055 
680 
350 
480 
500 
485 
185 
215 
215 
205 

395 

395 

440 

430 

615 

285 

120 

170 

90 

170 

65 

25 

70 
180 
120 
125 
315 
390 
215 
285 
215 
335 
415 
520 

5,651 
6,704 
7,885 
9,335 
9,902 
9,670 
6,885 
6,175 
5,640 
5,355 
5,630 
6,171 

298 

468 

1,092 

1,435   2,375 

1 

471 

267 

265 

7,084 
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It  will  be  seen  from  the  foIlowiDg  table  that  of  the  4,458  wells  drilled 
in  the  Lima  (Ohio)  district  in  1896, 550  were  dry.  In  1895,  ont  of  4,489 
wells  drilled  564  were  dry.  In  1895  there  were  drilled  31  more  wells 
and  14  more  dry  holes  than  were  completed  in  1896: 

Total  number  of  dry  holes  drilled  in  the  Lima  (Ohio)  district  in  1896. 


Wood. 


January 

February  .. 

March 

April 

May 

June 

July, 

August 

September  . 

October 

November . . 
December  .. 

Total 


9 
o 
6 
4 
6 
3 
3 
3 
0 
2 
5 
6 


3 

2 

3 

7 

7 

8 

9 

6 

12 

7 

6 

17 

1 

9 

0 

12 

4 

13 

4 
5 
8 


7 
6 
9 


5 
5 

8 
3 
4 

8  I 

1  I 

0  I 

3 

2 

0 

2 


15 
9 
15 
11 
14 
19 
25 
11 
22 
7 
17 
16 


Mer- 

Tan 

cer. 

Wert. 

4 

4 

6 

3 

7 

3 

1 

1 

4 

4 

4 

4 

5 

0 

3 

1 

2 

2 

2 

1 

1 

1 

4 

0 

Sen- 
eca. 


0 
2 
1 
0 
0 
0 
2 
1 
1 
1 
2 
0 


Hiscel- 
lane- 

OUB. 


Total. 


43 

44 

57 

39 

55 

63 

47 

35 

5 

52 

0 

26 

5 

42 

2 

47 

The  number  of  rigs  building  in  1896  shows  a  considerable  falling  off 
toward  the  close  of  the  year,  just  the  reverse  of  1895,  which  increased 
toward  the  close;  and  it  was  the  year  1896  that  increased  the  pro- 
duction. The  average  number  of  rigs  building  per  month  in  1894  was 
87;  in  1895,  244;  and  in  1896,  159. 

The  following  tables  show  the  number  of  rigs  building  and  wells 
drilling  in  the  Lima  (Ohio)  field  at  the  close  of  each  month  in  1896: 

Total  number  of  iiV/a  building  in  the  Lima  {Ohio)  district  in  1806. 


Month. 


All-     Han-  I    San- 


I 


Allen.    ,  .        ' "u    J     I        Wood, 
glaize'   cock,  dunky. 


January 

February  .. 

March 

April 

May 

June 

July 

August 

September  . 
October .... 
November.. 
December . . 

Average 


Mor-  I    Tan      Sen- 
cer.  j  Wert.     eca. 


Miscel 

lane- 

oas. 


Totol. 


I 


10 
14 
6 
8 
8 
3 
2 
1 
1 
3 
9 
7 


13 
13 
19 
9 
10 


26 
25 
29 
32 
51 


7       24 


6 
3 
2 
7 
6 
2 


19 
17 
12 
13 
22 
17 


8       24 


35 

82 

17 

40 

93 

58 

88 

7 

43 

82 

13 

43 

71 

5 

29 

67 

4 

24 

58 

6 

25 

41 

7 

27 

49 

6 

19 

61 

8 

27 

58 

8 

16 
32 

a5 

5 

8 

65 

7 
11 
8 
3 
5 
3 
4 
3 
1 
0 
0 
3 


11 

4 

• 
205 

1  9 

5 

216 

1  12 

4 

231 

9 

2 

201 

8 

5 

206 

10 

0 

147 

8 

3 

130 

4 

5 

106 

8 

8 

114 

6 

3 

120 

1 

7 

138 

0 

6 

91 

159 
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Total  numhfr  ofwelU  drilling  in  the  Lima  (Ohio)  dislrict  in  1896. 


Month. 


January  

February  

March 

April 

May 

June 

Jnly 

AnguBt 

September  . . . 

October 

November 

December 

Average.. 


▲Hen. 


18 
22 
13 
21 
17 
12 
11 
5 
13 
16 
25 
24 


Au-  I  Han> 
glaize  oock. 


25 

23  I 
15 
25 

24  ' 
14 
10 
12 

10  j 

7  I 

I 

17 


37 
38 
51 
52  , 

64  ! 
56  ' 
67  i 
51  I 

^: 

56  I 

65  ! 

66  > 


San- 
dusky. 

65 

61 

52 

64 

57 

44  { 

40 

30  i 

23 

22 

22 

14 


Wood. 

114 

114 

145 

141 

150 

124 

109 

105 

96 

87 

86 

83 


Mer-  1  Van 


I 


cer. 

27 

20 

23 

16 

25, 

18  ; 

16  I 

17 
11 
15 
11 


16 


16  !  54 


41  j  113   18 


Wert. 

18 

11 

6 

• 

11 
8 
5 
4 
2 
6 
4 
3 
1 


Sen- 
eca. 


Miscel-: 
lane-  |  Total. 

I  ous.  I 


15  I 
17  j 
19  I 
23 
15 
8 
15 
15 

12 
7 

8 

14 


8 
11 
14 
15  ; 
11  ■ 
12 

10  ; 

17  i 
21 

22  ; 

13  1 
25 


327 
317 
338 
368 
371 
293 
282 
251 
251 
240 
243 
249 


15 


294 


In  the  following  tables  are  given  the  well  records  in  the  Lima  (Ohio) 
district  from  1890  to  1896: 

Xumber  oftcells  completed  in  the  Lima  (Ohio)  district  from  1890  to  1896,  fry  months 


Tear. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 
147 

June. 

July. 

Aug. 

Sept. 

Oct.  Nov.  Dec 
319  '  243  '  187 

TotaL 

1890.. 

'  44 

62 

165 

224 

271 

307 

1,969 

1891.. 

142 

123 

129 

156  1  116 

143 

144 

138 

157  134  1  104  i  88 

1    1 

1,574 

1892.. 

67 

82  !  93 

93 

93 

121 

1^4  :  166 

1 

171 

174  147  I  105 

1,446 

1893.. 

100 

85  163 

135  128 

160 

152  '  133  131 

120  1  132  ,  130 

1,569 

1894.. 

130 

175  179 

205  248 

230  1  233  :  219  ,  204  ;  226  214  209 

2,472 

1895.. 

200 

158  244 

316  412 

461 

484  519  462 

427  470  336 

4,489 

1896- . 

328 

355  370 

1 

432  504  513  1  396  337  346 

1    •    1 

279  299  299 

'    1 

4,458 

Imtial  daily  production  of  new  trelh  t»  the  Litma  {Ohio)  dietnct  from  1S90  to  1896,  hy 

months. 

[BaireU.] 


Year. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


Jane. 


Jolv. 


189«) 

1891 5,858  5.474  4.428  6.543  4.4111  6,667  8,461 

1892 2,853  4,485  3,973  4.665  4,750  8,314  11,64^ 

l8Jn^ '  5.510  4.809  6,241  5.477  6.858  9,701  9.5t* 

Ij-^l 3,853  4.211  4.4^6  5.586  7,291  6.391  5.637 

18i>5 4.432  3,753  5,281  6.208  8,161  9,772  9,011 

181^ 5,651  6.704  7,885  9,335  9.902  9.670  6,885 


PETROLEUM. 


817 


Initial  daily  produoUan  of  new  welle  in  the  Lima  ( Ohio)  diatriot  from  1890  to  1896,  hy 

moniha — Continued . 

[Barrela.] 


Year. 


Aug. 


Sept. 


Oct. 


1890 
1891 
1892 
1898 
1894 
1895 
1896 


18,944 
8,427 

14, 631 
5,124 
5,642 

10,025 
6,175 


16,309 
7,855 

12,908 
6,752 
5,020 
9,175 
5,640 


17, 426 
8,033 

13, 772 
4,223 
5,991 
8,586 
5,355 


Nov. 


13,779 
5,592 
7,554 
4,205 

10,464 
9,695 
5,630 


Dec. 


Average. 


8,424 
2,989 
4,907 
3,275 
5,539 
6,284 
6,171 


14, 976 
6,228 
7,872 
5,980 
5,843 
7,532 
7,084 


Total  number  of  dry  holes  drilled  in  the  Lima  (Ohio)  dietrictyfrom  1890  to  t896,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

4 
14 

June. 

July. 

10 
22 

Aug. 

23 

14 

Sept. 

30 
26 

Oct. 

32 
20 

Nov. 

37 

17 

Dec. 

Totol. 

1890.. 
1891.. 

3 
28 

2 
27 

11 

18 

41 
13 

193 

250 

23 

28 

1892.. 

9 

9 

8 

13 

10 

18 

16 

18 

27 

22 

18 

15 

183 

1893.. 

12 

15 

20 

24 

18 

19 

18 

12 

14 

16 

13 

22 

203 

1894.. 

17 

41 

37 

27 

32 

41 

30 

84 

35 

27 

28 

35 

384 

1895.. 

33 

19 

38 

33 

66 

65 

70 

48 

59 

48 

49 

36 

564 

1896.. 

43 

44 

57 

39 

55 

63 

47 

35 

52 

26 

42 

47 

550 

Xumber  of  wells  drilling  in  the  Lima  (Ohio)  district  j  at  the  close  of  each  month,  from  1890 

to  1896. 


Year. 

Jan. 

Feb. 

59 
105 

Mar. 

Apr. 

May. 

June. 

July. 

237 
90 

Aug. 

182 
93 

Sept. 

Oct. 

Nov. 

Dec. 

Average. 

1890.. 
1891.. 

47 
90 

135 
79 

188 
90 

238 
85 

294 
88 

148 
67 

Ill 
53 

164 
85 

94 

82 

1892.. 

61 

78 

76 

51 

64 

95 

101 

112 

120 

114 

106 

81 

88 

1893.. 

72 

78 

88 

92 

117 

119 

103 

101 

89 

102 

118 

114 

99 

1894.. 

120 

113 

127 

138 

127 

139 

117 

138 

136 

136 

138 

140 

131 

1895.. 

132 

176 

214 

269 

302  1  369 

397 

413 

404 

435 

306 

331 

312 

1896.. 

327 

317 

338 

368 

371  '  293 

1 

282 

251 

251 

240 

243 

249 

294 

Bigs  building  in  the  Lima  ( Ohio)  district,  from  1890  to  1896,  by  months. 


Year. 

Jan. 

56 
120 

Feb. 
■ 
69 
137 

Mar. 

Apr. 

May. 

173 
115 

June. 

239 
123 

July. 

Aug. 

212 
120 

Sept. 

210 
117 

Oct. 

Nov. 

X'vC^ 

Average. 

1890.. 
1891.. 

248 
137 

194 
106 

149 
91 

109 
99 

166 
120 

155 

117 

1892.. 

95 

115 

106 

112 

113 

104 

128  126  ;  121 

112 

112 

49 

108 

1893.. 

62 

70 

63 

58 

90 

72 

52 

52 

61 

76 

66 

69 

66 

1894.. 

60 

83 

90 

88 

85 

76 

68 

95  1  86 

92 

112 

110 

87 

1895.. 

114 

171 

208 

245 

305 

339 

317 

282 

294 

264 

194 

195 

244 

1896- . 

205 

216 

231 

201 

206 

147 

130 

106  *  114 

120 

138 

91 

159 
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The  following  table  shows  the  wells  completed,  the  initial  production, 
the  dry  holes,  wells  drilling,  and  rigs  building  in  the  Lima  (Ohio)  dis- 
trict in  1896: 

Well  record  in  the  Linia  {Ohio)  district  in  1896, 


Month. 


January  ... 
February  .. 

March 

April 

May , 

June 

July , 

August 

September 

October 

November . 
December . , 

Total 


WellM  com* 
pleted. 


328 
355 
370 
432 
504 
513 
396 
337 
346 
279 
299 
299 


4,458 


Initial  pro- 
d  action. 


Barrtla. 
5,651 
6,704 
7,885 
9,335 
9,902 
9,670 
6,885 
6,175 
5,640 
5,355 
5,630 
6,171 


a  7, 084 


Dry  holes. 


43 
44 
57 
39 
55 
63 
47 
35 
52 
26 
42 
47 

550 


WeUs 
drilling. 

Bigs  build- 
ing. 

327 

205 

317 

216 

338 

231 

368 

201 

371 

206 

293 

147 

282 

130 

251 

106 

251 

114 

240 

120 

243 

138 

249 

91 

a  294 

a  159 

a  Average. 


EASTERN  OB  SOUTHERN   OHIO  BISTBIOT. 

In  this  district  are  incladed  the  old  Macksburg  field  and  the  new 
developments  in  the  territory  adjacent  in  West  Virginia  and  western 
Pennsylvania,  in  addition  to  the  Macksburg,  Corning,  Steubenville, 
and  Marietta  districts.  The  name  of  this  district,  heretofore  called  the 
Eastern  Ohio  district,  has  been  changed  to  Southern  Ohio  district. 

The  production  of  the  Southern  Ohio  district  for  the  last  twelve 
years  is  given  in  the  following  table: 

Prodviction  of  petroleum  in  the  Southern  Ohio  dietrtct,  from  1885  to  1896. 


Year.. 

Barrels. 

Year. 

Barrels. 

1885 

661,580 
703,945    1 
372, 257 
297,774 
317, 037 
1, 108, 334 

1891 

422,883 
1, 190, 302 
2, 601, 394 
3, 183, 370 
3, 693, 248 
3,365,365 

1886     

1892 

1887 

1893 

1888 

1894 

1889 

1895 

1890 

1896 
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The  figures  given  in  the  above  table  for  years  prior  to  1891  are  chiefly 
the  production  of  the  Macksburg  field.  In  the  following  table  is  given 
the  total  production  of  crude  x>^troleum  in  the  Southern  Ohio  and 
Macksburg  districts  from  1888  to  1896,  by  months: 

Total  production  of  crude  petroleum  in  the  Southern  Ohio  district  from  1888  to  1896,  hy 

months, 

[Barrels.] 


Year. 

January. 

Febmary.     March. 

April. 

May. 

June. 

July. 

1888.. 
1889.. 
1890.. 
1891.. 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 

20,144 

24,855 

36,713 

89,061 

33,762 

189, 874 

209,225 

251, 865 

321, 895 

25,327 

23,218 

40, 712 

40,620 

32,894 

209,948 

213, 721 

223, 140 

281, 776 

23,515 

26,382 

53,193 

28,297 

42,371 

238, 133 

253, 979 

276,  422 

293,538 

23,720 

24,708 

60,  729 

29,361 

45,  439 

217, 001 

268,736 

285,  314 

291,358 

25,837 

24,961 

80, 167 

28,935 

50,407 

204,151 

283, 371 

285,436 

286,669 

24,426 

24,011 

98,268 

25,014 

55,930 

206,106 

273, 876 

290,763 

278,634 

31,535 

22,  619 

118, 182 

30,571 

69,678 

213, 431 

267,144 

305,222 

274, 317 

Tear. 

Augnst. 

Septen^b^r. 

October. 

November. 

December. 

TotaL 

1888.. 
1889.. 
1890.. 
1891.. 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 

23,537 
24, 752 
132, 173 
28,828 
111,  377 
221,865 
275,360 
337,206 
270,135 

22,945 
22,807 
140,634 
31, 591 
151, 543 
220,589 
278,704 
377, 785 
255, 326 

25, 442 
28,384 
138,224 
27,536 
206,005 
242, 353 
303, 441 
383, 489 
270, 752 

25,831 
32,867 
113, 664 
28,428 
188,391 
222, 428 
278, 162 
345,402 
251, 367 

25, 515 

37,  473 

95, 675 

34,641 

202,505 

215, 515 

277,651 

331,204 

289, 598 

297,774 
317, 037 
1, 108, 334 
422,883 
1, 190,  302 
2, 601, 394 
3, 183, 370 
3, 693, 248 
3, 365, 365 
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PIPE-LINE  RUNS  IN  TllK   SOUTHERN  OHIO  DISTRICT. 

In  the  following  table  the  pipe-line  runs  and  the  shipments  from  the 
Macksburg  or  Southern  Ohio  district  are  given  from  1885  to  1896: 

Pipe-line  runs  in  the  Southern  Ohio  district  from  1886  to  1896, 

[Barrels  of  42  gallons.  ] 


Year. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

1885.. 

11,894 

20,  626 

27,066 

40,527 

58,258 

64,982 

75, 737 

1886.. 

54,806 

46, 694 

58,  795 

64,137 

58,596 

65,379 

56, 966 

1887.. 

37,134 

28, 514 

33, 995 

29,796 

30,601 

29,586 

22,413 

1888.- 

16,  257 

18,861 

17,283 

21, 187 

21,349 

21, 511 

21,785 

1889.. 

18, 174 

3p,239 

19, 676 

20,144 

20,283 

18,536 

16,705 

1890.. 

29,872 

34,022. 

45,362 

53,905 

72,158 

90,827 

111,584 

1891 . . 

86,058 

45, 618 

23, 055 

25,070 

24, 263 

21,689 

24,858 

1892.. 

24, 801 

27, 620 

39, 010 

40, 424 

43,569 

50,007 

64,  107 

1893.. 

183, 781 

211,658 

235, 177 

211, 102 

199, 929 

146, 626 

148, 622 

1894.. 

138, 172 

121, 627 

150,095 

190, 677 

239, 912 

228, 267 

221, 999 

1895.. 

94,999 

181, 155 

220,883 

229, 159 

225, 816 

227,643 

251, 003 

1896.. 

321, 468 

272, 933 

296,565 

294,603 

279,  317 

283,385 

267,  797 

Year. 

Augast. 

September. 

October. 

November. 

December. 

Total. 

Average. 

1885.. 

74,228 

68,110 

63. 619 

60,926 

61,  113 

627,086 

52,  257 

1886.. 

57, 492 

48, 918 

46, 937 

41,359 

40,578 

640,657 

53,388 

1887.. 

26,659 

22,903 

20,458 

19,902 

17, 079 

319, 040 

26,587 

1888.. 

18, 558 

22,058 

18, 809 

20,802 

20,950 

239, 410 

19, 951 

1889.. 

16,607 

16, 875 

21, 555 

25, 415 

28, 567 

238, 776 

19, 898 

1890.. 

121, 349 

138,310 

129,  717 

106,552 

87, 955 

1,021,613 

85,134 

1891.. 

24, 432 

27,006 

23, 428 

23, 073 

28,682 

377, 232 

31, 436 

1892.. 

106,082 

135,353 

212, 470 

176, 852 

196,852 

1, 117, 147 

93,096 

1893.. 

152, 912 

156, 124 

149, 773 

134, 923 

144,488 

2, 075, 115 

172, 926 

1894.. 

249, 472 

202,364 

220, 557 

199, 787 

199,  774 

2, 362, 703 

196,892 

1895.. 

279, 602 

310, 400 

322, 439 

286, 932 

324, 447 

2,  954, 478 

246, 207 

1896.. 

270, 280 

252, 351 

267, 337 

253,909 

278, 231 

3, 338, 176 

278, 181 
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Shipments  of  crude  petroleum  and  refined  petroleum  reduced  to  crude  equivalent  from  the 

Southern  Ohio  dietnct  from  1886  to  1896. 

[Barrels  of  42  gallons.] 


Year. 

January. 

February. 

March. 

April. 

May. 

Jane. 

July. 

1886.. 

60,119 

42,525 

32, 277 

23, 578 

28,986 

40,211 

28,832 

1887.. 

52,065 

23,908 

17, 593 

16,558 

16,002 

17,384 

16,504 

1888.  .1 

40,076 

30,045 

4,122 

14, 920 

15, 275 

15,630 

9,083 

1889.. 

11,847 

16,168 

23,939 

8,611 

9,027 

8,934 

15,269 

1890.. 

44,306 

38,898 

35,041 

30,975 

13,070 

22,851 

46,394 

1891.. 

54,363 

27,160 

1,040 

2,094 

1,060 

41, 725 

820 

1892.. 

2,594 

2,200 

1,763 

1,600 

252 

37,989 

1,834 

1893.. 

7,174 

6,556 

8,218 

5,906 

2,338 

1,123 

1,025 

1894.. 

3,366 

3,932 

2,874 

2,272 

1,998 

959 

2,569 

1895.. 

4,370 

3,106 

3,154 

1,130 

869 

1,756 

583 

1896.. 

4,128 

3,116 

1,874 

1,309 

1,026 

SCO 

0 

Year. 

Aagast. 

September. 

1 
October. 

November. 

December. 

Total. 

Average. 

1886.. 

45,882 

47,992 

53,156 

51,608 

49,260 

504,426 

42,036 

1887.. 

27, 719 

35,030 

37,978 

34,508 

39, 654 

334,903 

27,909 

1888.. 

6, 989 

32, 698 

47, 572 

47^066 

26,940 

290, 416 

24, 201 

1889.. 

14, 507 

22,669 

50,447 

47, 924 

47,090 

276, 432 

23,036 

1890.. 

107, 175 

73, 469 

50,780 

54,540 

53,704 

578, 203 

48,184 

1891 . . 

2,318 

3,283 

3,040 

2,700 

2,236 

141, 839 

11,820 

1892.. 

1,555 

2,102 

3,773 

4,358 

6,443 

66,463 

5,539 

1893 -. 

586 

1,964 

2,524 

4,538 

2,563 

44, 515 

3,710 

1894.. 

2,309 

3,839 

4, 377 

4,261 

3,999 

36,758 

3,063 

1895.. 

1,874 

2,124 

4,177 

6, 716 

3,332 

33,191 

2,766 

1896.. 

235 

599 

3,641 

2,560 

2,561 

21,349 

1,779 
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STOCKS  OF  CRUDE  PETROLEUM  IN  THE  SOUTHERN  OHIO  DISTRICT. 

In  the  following  table  will  be  fotind  figures  regarding  stocks  of  crude 
petroleum  in  the  Southern  Ohio  district  at  the  close  of  each  month 
from  1886  to  1896.  This  by  no  means  represents  all  the  stocks  of  crude 
petroleum  held  in  this  district,  but  forms  the  best  statement  that  can 
be  obtained  as  to  stocks  held  by  pipe  lines  that  derived  most  of  their 
oil  from  eastern  and  southern  Ohio : 

Total  ftocki  of  crude  petroleum  in  the  Southern  Ohio  district  at  the  dote  of  each  month 

from  1886  to  1896,  by  months  and  years. 

[Bftrrela  of  42  gallons.] 


Year. 

January. 

February. 

March. 

April. 

May. 

June. 

July. 

1886.. 
1887.. 
1888.. 
1889.. 
1890.. 
1891.. 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 

324,483 
404, 315 
380, 551 
363,620 
296,413 
685,120 
461, 616 
410,  715 
390, 977 
172, 461 
246,  657 

332,322 
408,926 
386,293 
357,527 
291, 536 
503,284 
468,861 
418, 513 

OOfjf  o41. 

193, 935 
290,225 

362, 923 
425, 325 
400,602 
360, 121 
301,856 
480,618 
460,750 
397,127 
379, 037 
236,022 
345,405 

407, 212 
438,562 
407,086 
361,796 
324, 786 
480,364 
462, 383 
404,961 
376, 883 
242, 317 
348,997 

440,329 
453, 162 
413,858 
376, 052 
388,874 
453,809 
475, 768 
407,715 
325,664 
204,030 
324, 443 

467, 599 
4&5,363 
420, 631 
397,718 
451, 851 
433, 773 
447,685 
421,222 
294,427 
211. 740 
248,799 

468,796 
472,v273 
434, 573 
387,089 
517, 042 
401,  a58 
457, 176 
413,935 
271,801 
184,784 
220,759 

Year. 

Angoat. 

September. 

October. 

November.    December. 

Average. 

1886 

1887 

1888 

1889 

1890 

1891    

1892 

1893 

1894 

1895 

1896 

456,  621 

471. 214 
444,006 
389, 189 

531. 215 
378, 857 
462,306 
426.  552 
241,439 
182,203 
214, 159 

1 

461, 842 
459,085 
427,797 
383,393 
596,056 
388,855 
441,494 
443,669 
197,660 
169,850 
217, 946 

437,299 
441,563 
394,807 
354,498 
660,573 
431, 450 
434,560 
458, 692 
179, 867 
192,060 
434, 786 

427,950 
426, 957 
365, 873' 
331, 939 
703,031 
461, 037 
432,283 
446,503 
152,200 
211, 591 
469, 580 

419,248 
404,382 
351,128 
310,848 
698, 129 
454, 232 
422, 142 
415,900 
147,  b8 
231, 048 
465, 953 

417, 219 
439,261 
402,267 
364,732 
480, 113 
462,730 
452, 252 
422,124 
278, 801 
202, 671 
318, 967 

PETROLEUM 
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WELL  RECORDS  IN  THE  SOUTHERN  OHIO   DISTRICT. 

In  the  following  tables  are  given  statistics  of  the  total  namber  of 
wells  completed,  the  initial  daily  production  of  wells  drilled,  total  num- 
ber of  dry  holes  drilled,  total  number  of  wells  drilling,  and  total  number 
of  rigs  building  in  the  Southern  Ohio  district  during  the  year  1896,  by 
months: 

Total  number  of  wells  completed  in  the  Southern  Ohio  dUtrict  in  1896, 


Month. 


JaDuary... 
February. , 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November . 
December  . 


Total 


Corning. 

Macks, 
barg. 

Steiiben- 
ville. 

14 

14 

3 

14 

15 

3 

15 

14 

0 

16 

12 

2 

17 

21 

1 

22 

19 

2 

32 

21 

2 

19 

16 

2 

26 

13 

2 

17 

17 

1 

21 

14 

3 

26 

9 

4 

239 

185 

25 

Marietta. 


Mincella- 
neoas. 


10 
4 
4 

10 

17 
4 
8 

11 
8 
5 
8 
6 


D 

10 
5 

15 
2 
3 
3 
1 
3 

14 

12 


ToUl. 


43 
41 
43 
45 
71 
49 

^ 
51 
50 
43 
60 
57 


Initial  daily  production  of  welU  completed  in  the  Southern  Ohio  dietrict  in  2896. 
.  [Barrels.] 


Month. 


January 

February 

March 

April 

May 

4 

June 

July 

August 

September  ... 

October 

November 

December 

Average 


Coming. 

Macks- 
barg. 

129 

95 

171 

106 

190 

115 

182 

57 

110 

196 

171 

105 

299 

143 

HI 

52 

252 

64 

195 

144 

157 

240 

175 

94 

179 


118 


Steuben- 
ville. 


40 
20 

0 
15 

0 
15 

6 
10 
10 
10 
28 
23 


Marietta 


15 


44 

30 
7 

79 
123 
100 

25 
126 
108 
245 

97 
100 


90 


Miscella- 
neous. 


30 
32 

475 
80 

125 

^ 
0 

1 

0 

0 

70 

106 


79 


Total. 


338 
359 
787 
413 
554 
426 
473 
300 
434 
594 
592 
498 

481 
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Total  fittm50r  of  dry  holes  drilled  in  the  Southern  Ohio  district  in  1896, 


Montb. 


January  . . . 
February  .. 

March 

April 

May 

June 

July 

August 

September 

October 

November . . 
December  . , 

Total 


Coming. 


2 
3 
1 
3 
4 
2 
2 
3 
2 
2 
4 
5 


33 


Macks- 
burg. 


3 
5 
4 
4 
6 
7 

12 
8 
4 
6 
6 
2 


67 


Steuben - 
viUe. 

Marietta. 

Miacella. 
neoas. 

0 

5 

1 

2 

2 

3 

0 

2 

2 

1 

6 

2 

1 

9 

11 

0 

2 

0 

0 

6 

3 

1 

5 

2 

1 

4 

1 

0 

2 

3 

1 

5 

8 

2 

3 

4 

51 


40 


ToUl. 


11 
15 
9 
16 
31 
11 
23 
19 
12 
13 
24 
16 


200 


Total  number  ofwelU  drilling  in  the  Southern  Ohio  district  in  1896, 


Month. 


January 

February  

March 

April 

May 

June 

July 

August 

September  . . . 

October 

November 

December 

Average 


Coming. 

6 

8 

10 

8 


Macks- 
burg. 


10 

7 

12 

13 


Steuben- 
ville. 


3 
0 
1 
1 


10 

9 

2 

14 

15 

1 

12 

14 

1 

14 

7 

0 

14 

10 

0 

9 

9 

3 

14 

9 

3 

10 

11 

1 

11 

11 

1 

MarietU. 

Miscella- 
neous. 

5 

9 

5 

2 

6 

9 

4 

16 

2 

4 

3 

3 

7 

1 

3 

2 

6 

3 

1 

13 

3 

11 

6 

8 

4 

7 

Total. 


33 
22 
38 
42 
27 
36 
35 
26 
33 
35 
40 
36 
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Total  number  of  rigs  huUding  in  the  Southern  Ohio  district  in  1896, 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  .  .. 

October 

November 

December 

Average 


Corning. 

Macks- 
burg. 

20 

10 

9 

t 

7 

6 

10 

13 

8 

s 

12 

10 

7 

10 

7 

12 

7 

7 

8 

7 

13 

5 

11 

4 

12 

9 

9 

Steuben- 
ville. 


1 
1 
2 
1 
0 
1 
1 
2 
1 
2 
2 
1 


Marietta. 

Miscella- 
neous. 

4 

3 

6 

1 

6 

3 

3 

3 

2 

0 

2 

1 

5 

0 

4 

1 

6 

0 

2 

6 

1 

3 

1 

•> 

5 

toUl. 


38 
24 
24 

3q 

22 
21 
23 
26 
22 
30 
22 
22 


In  the  following  tables  are  given  the  well  records  in  the  Southern 
Ohio  district  from  1891  to  1896 : 

Number  of  wells  completed  in  the  Southern  Ohio  dietrictfrom  1891  to  1896 f  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Xov. 

10 
14 

Dec. 

Total. 

1891 . . 

9 
2 

8 
2 

27 
76 

1892.. 

7 

9 

12 

7 

4 

8 

5 

2 

4 

1893.. 

10 

15 

13 

19 

24 

15 

26 

18 

21 

15 

7 

7 

190 

1894.. 

9 

6 

15 

17 

17 

21 

23 

18 

19 

21 

22 

27 

215 

1895.. 

25 

17 

31 

37 

57 

56 

50 

48 

40 

41 

25 

33 

460 

1896.. 

43 

41 

43 

45 

71 

49 

66 

51 

50 

43 

60 

57 

619 

Initial  daily  production  of  new  wells  in  the  Southern  Ohio  district  from  1891  to  1896,  by 

months, 

[Barrels.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

36 

20 

Nov. 

265 
117 

Dec. 

70 
0 

Average. 

1891.. 

124 
97 

1892.. 

60 

152 

393 

65 

291 

25 

43 

2 

0 

1893.. 

209 

168 

109 

254 

350 

210 

323 

398 

240 

234 

37 

78 

218 

1894.. 

143 

50 

74 

172 

246 

223 

262 

232 

180 

468 

215 

433 

225 

1895.. 

387 

348 

680 

506 

748 

465 

528 

406 

398 

269 

284 

317 

445 

1896.. 

338 

359 

787 

413 

554 

426 

473 

300 

434 

594 

592 

498 

481 
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Total  number  of  dry  hole$  drilled  in  the  Southern  Ohio  district  from  1891  to  1896,  hy 

months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

AUR. 

Sept. 

Oct. 

Kov. 

5 

.  4 

Dec. 

4 
2 

Total. 

1891.. 

! 

5 

1 

14 
34 

1892.. 

2 

3 

4 

4 

4 

5 

1 

0 

4 

1893.. 

0 

2 

4 

3 

8 

2 

7 

3 

7 

4 

4 

2 

46 

1894.. 

3 

2 

8 

7 

5 

9 

8 

8 

7 

8 

11 

9 

85 

1895.. 

11 

3 

6 

9 

9 

18 

11 

14 

7 

20 

5 

12 

125 

1896.. 

11 

15 

9 

16 

31 

11 

23 

19 

12 

13 

24 

16 

200 

Number  of  wells  drilling  in  the  Southern  Ohio  district  at  the  close  of  each  month  from  1891 

to  1896,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

14 

7 

Dec. 

Average. 

1891.. 

1 
.  .  .1  -- 

15 
10 

10 
9 

13 
10 

1892.. 

15 

15 

12 

9 

14 

9 

6 

6 

6 

1893.. 

14 

10 

15 

15 

13 

15 

13 

19 

12 

8 

9 

12 

13  1 

1894.. 

11 

4 

19 

5 

17 

15 

18 

18 

16 

15 

19 

22 

15 

1895.. 

19 

21 

16 

34 

32 

38 

35 

41 

35 

27 

33 

33 

30 

1896.. 

33 

22 

38 

42 

27 

36 

35 

26 

33 

35 

40 

36 

34 

Eigs  building  in  the  Southern  Ohio  district  from  1891  to  1896,  by  months. 


Year. 


1891.. 
1892.. 
1893.. 
1894.. 
1895.. 
1896.. 


Jan. 

Feb. 

Mar. 

18 

17 

14 

16 

17 

23 

9 

13 

13 

16 

23 

21 

38 

24 

24 

Apr. ,  May. 


June.  July. 


Aug. 


13 
11 
9 
26 
30 


1 

M  M  •  •   • 

.  •  -  • . 

21 

10 

8 

4 

9 

12 

13 

13 

18: 

24 

28 

25 

22 

21 

23 

11 

9 
18 
30 
26 


Sept. 


13 
13 
15 
24 
22 


Oct. 

Nov. 
20 

Deo. 
4 

Average. 

20 

15 

16 

13 

13 

14 

9 

13 

13 

12 

27 

19 

17 

15 

24 

38 

31 

26 

30 

22 

22 

25 
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The  following  table  shows  the  wells  completed,  the  initial  produc- 
tion, the  dry  holes,  wells  drilling,  and  rigs  building  in  the  Macksburg 
district  or  the  Southern  Ohio  oil  field  in  1896 : 

Well  record  in  the  Macksburg  (Ohio)  district  in  1896, 


Month. 


January 

February  .. 

March 

April  

May 

June 

July 

AugUBt 

September 
October  — 
November . 
December  . 

Total 


Wells 
com- 
pleted. 


43 
41 
43 
45 
71 
49 
66 
51 
50 
43 
60 
57 


619 


Initial 
produc- 
tion. 


Barrela. 
338 
359 
787 
413 
554 
426 
473 
300 
434 
594 
592 
498 


a481 


Dry 
holes. 


11 
15 
9 
16 
31 
11 
23 
19 
12 
13 
24 
16 


Wells 
drilling. 

Rig8 
building. 

1 

33 

38 

22 

24 

38 

24 

42 

30 

27 

22 

36 

21 

35 

23 

26 

26 

33 

22 

35 

30 

40 

22 

36 

22 

1 

a  34 

a  25 

a  Average. 


THE  MECCA-BELDEN  DISTRICT. 

The  following  table  gives  the  production  of  crude  petroleum  iu  the 
Mecca-Belden  district  in  1896 : 

Production  of  crude  petroleum  in  the  Mecca-Belden  district  in  1806. 


District 

1896. 

Barrels  of 
42  gallons. 

Value. 

1 

Price  per 
barrel. 

Belden,  Loraiu  County 

520 
146 

$1,848 
1,049 

$3.55 

7.18 

1 

Mecca,  Trumbull  County 

1 

Total  

666 

2,897 

4.35    1 

1 

At  the  close  of  1896  there  were  10  producing  wells  in  the  Mecca  dis- 
trict, Trumbull  County,  Ohio,  and  4  wells  in  the  Belden  district,  Lorain 
County. 

Some  of  the  wells  in  the  Mecca  district  were  not  pumped  during  1896. 
One  well  that  was  put  down  during  the  first  oil  excitement,  in  1860, 
has  been  pumped  a  portion  of  each  year  since  that  time,  and  last  sum- 
mer this  well  produced  21  barrels.    The  oil  in  both  these  fields  is  among 
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thebest  natural  labricating  produced;  it  comes  from  the  Berea  sand- 
stone, near  its  outcrop  toward  the  north  and  northwest.  These  wells 
are  shallow;  in  one  or  two  instances  shafts  70  to  90  feet  have  been 
sunk  to  the  oil-bearing  strata. 

In  the  following  tables  are  given  the  production  and  stocks  and  value 
of  the  crude  petroleum  in  this  district  from  1892  to  1896 : 

Production  and  valus  of  crude  petroleum  in  the  MeocO'Belden  dietriot  of  Ohio  from  1892 

to  1896. 


Tear. 

Belden  district,  Lorain 
County. 

Mecca  district,  Trumbull 
County. 

Total. 

Produc- 
tion. 

Value. 

Value 

per 
barreL 

Produc- 
tion. 

Value. 

^«i;«     Produc-     y.^ 

Value 

per 
barrel. 

1892.... 
1893.... 
1894.... 
1895.... 
1896.... 

BarreU. 

1,732 

1,120 

740 

833 

520 

$9,280 
8,014 
3,276 
4,200 
1,848 

$5.36 
7.15 
4.43 
5.04 
3.55 

Barrett. 

1,380 
451 
200 
543 
146 

$11, 821 
3,321 
1,200 
4.029 
1,049 

$8.57 
7.36 
6.00 
7.42 
7.18 

BarreU. 

3,112   $21,101 

1, 571     11, 335 

940  1    4, 476 

1,  376  !    8, 229 

666       2,897 

1 

$6.78 
7.2U 
4.76 
5.98 
4.35 

Stocks  at  welle  in  the  Mecca- Belden  district  of  Ohio, 


Year  ending  December  31- 


Barrels. 


1891 !         4,048 

1892 1  161 

1893 i  403 


INDIANA. 

The  oil  belt  in  this  State  is  a  continuation  of  the  Lima  (Ohio)  field, 
though  no  direct  contact  between  the  two  has  been  traced  out.  Outside 
of  three  wells  at  Terre  Haute,  all  the  production  comes  from  the  Trenton. 

The  oil  belt  extends  in  an  almost  due  west  course  from  near  the 
southern  line  of  Adams  County  to  the  northeast  quarter  of  Grant 
County,  slightly  curving  to  the  north  in  this  county,  being  in  a  general 
way  35  miles  long  by  10  or  12  miles  wide.  It  includes  a  part  of  the 
counties  of  Adams,  Jay,  Blackford,  Wells,  Grant,  and  Huntington. 
The  elevation  of  the  top  of  the  Trenton  limestone  ranges  from  100  to 
200  feet  below  tide,  being  lowest  at  the  eastern  end  of  the  field  and 
gradually  climbing  higher  as  the  western  end  is  approached.  The 
general  dip  is  to  the  north  or  northeast.  The  floor  of  the  Trenton 
limestone  is  full  of  slight  dimples  and  domes.  The  flanks  of  these 
domes  are  the  oil  areas,  and  farther  up  toward  the  crowns  are  the  gas 
areas.  The  depressions  are  full  of  salt  water.  More  or  less  salt  water 
is  found  throughout  the  field.    A  difference  of  only  a  few  feet  in  eleva- 
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tion  or  depression  defines  oil  and  salt-water  territory.    It  is  not  unasual 
for  a  well  to  ]>ump  a  large  amount  of  salt  water  with  the  oil. 

Mr.  W.  S.  Blatchley,  in  the  twenty -first  annual  report  of  the  depart- 
ment of  geology  and  natural  resources  of  Indiana  for  1896,  gives  the 
following  as  the  general  average  sections  for  the  eastern  and  western 
halves  of  the  field,  to  which  a  section  at  Lima,  Ohio,  has  been  attached 
for  comparison : 

Average  wciiont  of  the  Indiana  oilfields  with  a  section  of  the  Lima  (Ohio)  field. 


Formation. 


Western 
half. 


Eastern 
half. 


Lima,  Ohio. 


Drift 

I^iagara  limestono 

Hudson  River  limestone 
Utica  shale 

Total 


175 

125 

225 

150 

380 

425 

200 

300 

18 
400 
450 
350 


970 


1,000 


1,218 


The  top  of  the  Trenton  is  well  defined;  the  drill  passes  at  once  out 
of  the  soft  black  Utica  shale  into  hard  limestone.  The  pay  streak  is 
usually  found  at  from  15  to  40  feet  from  the  top  of  the  Trenton;  below 
this  a  few  feet  salt  water  is  usually  found.  This  dividing  line  is  very 
uncertain,  and  the  driller  aims  to  go  as  near  the  salt  water  as  he  can 
without  tapping  it.  Ten-inch  drive  pipe  is  put  down  through  the  drift 
to  the  Niagara  limestone.  The  water  that  is  generally  found  in  the 
Niagara  is  cut  off  in  the  shale  at  the  bottom  of  that  formation  by  5|  or 
6-inch  casing.  A  combination  of  natural  conditions,  such  as,  a  gently 
sloping  surface,  transportation  facilities,  the  fact  that  but  from  100  to 
150  feet  of  drive  pipe,  and  only  300  to  400  feet  of  casing,  is  required, 
with  depth  of  hole  generally  less  than  1,000  feet,  together  with  usual 
supply  of  natural  gas  for  fuel,  the  easy  manner  in  which  wells  can  be 
connected  up  and  pumped  by  a  single  engine,  and  the  possibilities  of 
the  gas  engine,  all  go  to  make  this  a  comparatively  cheap  field  to  operate. 
However,  in  Indiana,  there  was  1  dry  hole  drilled  to  7.4  producing 
wells  completed,  as  compared  with  1  dry  hole  in  8.1  wells  in  the  Lima 
(Ohio)  field. 

The  year  1896  was  one  of  activity,  and  several  of  the  pools  were 
widened  out.  The  productive  wells  drilled  show  a  decrease  of  87  from 
1895,  and  9  less  than  was  completed  in  1894.  The  general  reduction 
in  the  price  from  78  cents  in  January,  1896,  to  55  cents  at  the  close  of 
the  year  has  had  a  depressing  effect  on  new  work.  Notwithstanding 
this  there  was  a  gain  of  294,000  barrels  in  the  production  for  1896,  or 
an  increase  of  6f  per  cent  over  1895.  The  total  production  of  crude 
petroleum  for  1896  was  4,680,732  barrels,  as  compared  with  4,386,132 
barrels  in  1895. 

The  average  price  of  Indiana  crude  for  1896  was  63  cents  jper  barrel, 
as  compared  with  64  cents  in  1895. 
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PRODUCTION. 


In  the  foUowiug  table  will  be  found  a  statement  of  the  production 
of  petroleum  in  Indiana  from  1889  to  1896 : 

Production  of  petroleum  in  Indiana  from  1889  to  1896. 


1889. 

1890. 

1891. 

1892. 

Total  prod  action  (bar- 

rels of  42  gallons) 

33,375 

63,496 

136, 634 

698,068 

Total  value  at  wells  of 

all  oils  produced,  ex- 

cluding pipage 

$10, 881 

$32, 462 

$54,787 

$260,620 

Value  per  barrel 

$0.32f 

$0.51i 

$0.40 

$0.37 

1803. 

1894. 

1895. 

1896. 

Total  production  (bar- 

rels of  42  gallons) 

2,  335, 293 

3, 688, 666 

4, 386, 132 

4, 680,  732 

Total  value  at  wells  of 

all  oils  produced,  ex- 

cluding pipage  

$1, 050, 882 

$1, 774, 260 

$2, 811, 444 

$2, 954, 411 

Value  per  barrel 

$0,45 

$0.48 

$0.04 

$0.63 

The  followiug  table  gives  the  production  of  petroleum  in  Indiana, 
by  months,  from  1891  to  1896,  The  largest  in  any  one  mouth  seems  to 
have' been  in  July,  1895,  when  434,376  barrels  were  produced. 

Total  production  of  petroleum  in  Indiana  from  1891  to  1896,  by  months. 

[Barrels.] 


Month. 

January 

February  

March 

April 

May 

June 

July 

August 

September  ... 

October 

November 

December 

Total  .. 


1891. 

1892. 

6,171 

15,841 

5,981 

18,946 

5,159 

24, 794 

4,973 

26, 184 

5,757 

31, 033 

8,136 

40,888 

10,809 

49,203 

11, 603 

56,109 

16,500 

66,034 

19,029 

95,699 

20,801 

129,270 

21,715 

144, 067 

136,634 

698,068 

1893. 


Ill,  824 
96,025 
134,549 
146, 493 
186, 939 
209,616 
221,666 
248, 353 
245, 615 
252, 568 
245, 607 
2.36, 038 

2,  335.  293 


1894. 


259,000 
232, 107 
282, 376 
287, 330 
321, 502 
333, 479 
327, 349 
345, 031 
319,588 
S39y  424 
304,030 
337, 450 


1895. 


3, 688,  666 


300,568 
230, 559 
310, 303 
352,077 
397,001 
403,569 
434, 376 
420, 132 
409, 169 
393, 153 
373, 789 
361, 436 


1896. 


365,582 
341, 743 
386,586 
395,032 
417, 963 
434,167 
422,968 
407, 238 
415, 675 
394, 283 
337,331 
362,164 


4, 386, 132 


4, 680,  732 
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WELL  RECORDS. 


In  the  following  tables  are  given  statistics  of  the  total  number  of 
producing  wells  drilled,  total  number  of  new  wells  completed,  total 
number  of  dry  holes,  and  total  number  of  wells  drilling  and  rigs 
building  in  the  Indiana  oil  fields  for  each  month  in  1896 : 

Total  number  of  wells  completed  in  Indiana  in  1896 f  by  counties. 


Month. 


January . . . 
February  . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November  . 
December  . 

Total 


Adams. 


5 
5 

10 
6 

20 

16 
8 
9 

10 
9 
5 
8 


111 


filAck. 
ford. 


8 

22 
22 
33 
32 
36 
17 
19  I 

11  : 
6  ! 

7 

8 


221 


Grant. 

Hnnt- 
ington. 

10 

3 

11 

2 

6 

3 

14 

6 

18 

5 

14 

4 

8 

13 

13 

7 

5 

7 

5 

3 

8 

7 

6 

3 

118 

63 

Jay. 


11 
16 
15 
32 
25 
22 
18 
28 

9 
10 

9 
11 


206 


Wells. 

Total. 

39 

76 

34 

90 

30 

86 

45 

136 

48 

148 

58 

150 

49 

113 

45 

121 

28 

70 

25 

58 

30 

66 

30 

66 

461 

1,180 

Initial  daily  production  of  wells  completed  in  Indiana  in  1896,  by  counties. 

[Barrels.] 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August  ... 
September 
October . . . 
November . 


Adams. 


Black- 
ford. 


65 
75 
210 
330 
420 
420 
230 
275 
290 
165 
140 
December 180 


Average 


233 


162 

425 

405 

355 

390 

510 

212 

325 

185 

90 

45 

70 

265 


Grant. 

300 
255 
225 
340 
500 
310 
195 
225 
80 
145 
185 
115 


240 


Hant- 
ington. 


25 

80 

55 

190 

100 

55 

320 

140 

205 

60 

145 

40 


118 


Jay. 


200 
265 
445 
495 


Wells. 


805 

775 

750 

1,115 


349  1,390 
490  II,  330 
260  1,115 


450 
210 
220 
160 
95 

303 


1,235 
730 
835 
725 
600 


Total. 


1,557 
1,875 
2,090 
2,825 
3,149 
3,115 
2,332 
2,650 
1,700 
1,515 
1,400 
1,100 


950      2, 109 
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Total  number  of  dry  holes  drilled  in  Indiana  in  1896,  by  counties. 


Month. 


January  . . . 
February  ., 

March 

April 

May 

June , 

July 

August . 

September 

October 

November 
December  . . 

Total 


Adama. 


1 
1 
1 
0 
2 
3 
0 
2 
1 
2 
1 
0 


14 


Black- 
ford. 


1 
1 
0 
7 
8 
7 
1 
2 
1 
0 
1 
2 


Grant. 

0 
1 
1 
0 
0 
0 
0 
2 
0 
0 
0 
0 


Hniit- 
ington. 


31 


1 
0 
1 
1 
2 
0 
0 
1 
0 
0 
1 
0 


Jay. 


5 
7 
2 
11 
8 
7 
8 
9 
0 
2 
1 
3 


63 


Wella. 


2 
3 
1 
9 
6 
3 
o 
3 
2 
0 
2 
3 


39 


Total  number  of  wella  drilling  in  Indiana  in  1896,  by  countiee. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November . . . . 
December 

Average 


Adams 


10 
9 
6 
18 
10 
o 
6 
6 
4 
4 
4 
5 


Black- 
ford. 


Grant. 


20  i 

17  , 

17 

20 

22 

11 

8 

7 

3 

1 

3 

5 


11 


12 

10 

11 

13 

15 

11 

10 

3 

5 

4 

5 

9 


Hunt 
ington. 


9 


2 
3 
7 
2 
4 
5 
3 
0 
6 
5 
3 
5 


Jay. 


16 

17 

24 

18 

17 

17 

25 

7 

9 

5 

8 

6 


WellB. 


14 


37 
23 
25 
28 
31 
39 
36 
29 
20 
26 
20 
22 


28 


Total. 


10 

13 

6 

28 

26 

20 

14 

19 

4 

4 

6 

8 


158 


Mia- 

o«lla- 

neoQs. 

Total. 

0 

97 

1 

80 

0 

90 

0 

99 

0 

99 

0 

88 

0 

88 

0 

52 

0 

47 

0 

45 

0 

43 

0 

52 

0 

73 
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Total  number  ofrig$  building  in  Indiana  in  1896,  bp  oountie9. 


Month. 


January  

February  

March 

April 

May 

June 

July 

August 

September  ... 

October 

November 

December 

Average 


Adams. 


13 

3 

10 

10 

12 

8 

8 

7 

9 

8 

7 

8 


Black- 
ford. 


Grant. 


7 

5 

9 

12 

17 

13 

12 

6 

4 

7 

8 

3 


10 
3 
5 
8 
8 
1 
2 
4 
2 
3 
3 
2 


Hunt* 
ingtOD. 


Jay. 


4 
3 
0 
6 
5 
1 
4 
2 
1 
3 
2 
3 


9 

11 

7 

10 

11 

10 

10 

4 

4 

3 

2 

1 


WellB. 

Total. 

29 

72 

25 

50 

22 

53 

21 

67 

26 

79 

15 

48 

16 

52 

10 

33 

12 

32 

10 

34 

20 

42 

7 

24 

18 

49 

In  the  following  tables  are  given  the  well  records  in  the  Indiana  oil 
fields  from  1891  to  1896 : 

Number  ofwelU  completed  in  the  Indiana  oil  fields  from  1891  to  1896,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

6 
17 

Aug. 

6 
30 

Sept. 

15 
25 

Oct. 

15 
52 

Nor. 

15 
33 

8 
47 

Total. 

1891 

65 
295 

1892.... 

11 

13 

18 

13 

17 

19 

1893.... 

20 

30 

31 

36 

45 

47 

47 

55 

27 

72 

66 

76 

542 

1894.... 

90 

103 

103 

80 

110 

107 

84 

123 

100 

107 

97 

85 

1,189 

1895.... 

61 

45 

81 

111 

122 

153 

132 

140 

129 

106 

102 

85 

1,267 

1896.... 

76 

90 

86 

136 

148  150 

113 

121 

70 

58' 

66 

66 

1,180 
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mo  uailt  in  Indiana  oil  fitldi  fnm  1891  to  1S96,  by  numO: 

|Biir»li.[ 


Uonth. 

.»>. 

.«...       j       i«M. 

ISM. 

.8.^ 

18M. 

Janu 

342 
250 

289 

1,020 
913 

2,361 
2,936 

2,132 
1,413 
2,504 
3,473 
3,035 

3,067 
2,760 
3,175 
2,651 
2,560 
2,025 

1,667 
1,875 
2,090 
3.825 
3,149 
3,116 
2,332 
2,650 
1,700 
1,516 
1,400 
1,100 

4,135'        3,175 
3. 155           4, 450 

May 

605 
645 

253 
136 
676 
330 
390 
175 

3,435 
3,149 
3,456 
3,323 
2,654 

September 

October 

NoYember 

December 

Average.. 

2,145 
4,155 
3,050 
3,160 

2,(B5 
3,442 
2,305 

2,968 

360 

1,387 

3,038 

3,396 

2,810 

2,109 

ToUil  numier  of  dry  holf  drilted  in  Indiana  oil  fieldt  front  1S91  U 


Y„. 

Jan.  Feb 

Uar. 

Apr. 

Ml^r. 

Jaae 

Julj. 

Auj. 

Sept 

Oct. 

Kov. 

D«. 

Total. 

1891.... 

1 

0 

7 

5 

4 

s 

1892.... 

2 

6 

6 

2 

3 

4 

2 

3 

3 

18 

6 

21 

76 

1893.... 

7 

10 

10 

6 

14 

6 

11 

9 

5 

14 

10 

9 

111 

18M.... 

19 

14 

24 

14 

13 

13 

9 

21 

15 

14 

8 

17 

181 

1895.... 

7 

1 

13 

16 

22 

20 

15 

23 

12 

12 

9 

13 

166 

1896.... 

10 

13 

« 

28 

26 

20 

14 

19 

4 

4 

6 

8 

158 

Snmbar  of  leelU  drilling  in  th»  Indiana  oil  fields  at  the  ehte  of  oaeh  month  fro»  1891  to 
1S96,  jj  month*. 


T«r. 

J» 

Feb 

Mat. 

Apr 

May. 

June. 

™y. 

Aug. 

Sept. 

Oct. 

Soy. 

Dec. 

Avenge. 

1893.... 

17 

15 

11 

12 

13 

16 

11 

16 

23 

23 

26 

24 

17 

1893-.. 

24 

19 

22 

18 

20 

28 

29 

43 

27 

50 

36 

50 

31 

1894.... 

63 

71 

37 

56 

60 

61 

71 

64 

58 

62 

62 

58 

60 

1895.... 

66 

52 

62 

82 

112 

101 

109 

110 

103 

102 

78 

81 

88 

1896.... 

97 

80 

90 

99 

88 

88 

62 

47 

16 

43 

52 

73 
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Bigs  building  in  the  Indiana  oilfields  from  1891  to  1896,  by  months. 


Temr. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

7 
16 

Aug. 

2 
15 

Sept. 

Oct. 

8 
31 

Not. 

6 
39 

Deo. 

6 
19 

Average. 

1891 

12 
29 

7 
22 

1892.... 

8 

18 

23 

23 

17 

21 

1893.... 

12, 

15 

17 

14 

17 

26 

32 

28 

9 

25 

27 

30 

21 

1894.... 

36 

39 

34 

40 

35 

30 

32 

35 

35 

57 

38 

32 

37 

1895.... 

37 

50 

73 

89 

102 

91 

76 

69 

83 

70 

61 

80 

74 

1896.... 

72 

60 

53 

67 

79 

4d 

52 

33 

32 

34 

42 

24 

49 

The  following  table  shows  the  wells  completed,  the  initial  prodaction, 
the  dry  holes,  wells  drilling^  and  rigs  building  in  Indiana  in  1896 : 

Well  record  in  Indiana  in  1896. 


Mon€h. 


January 

February  ., 

March 

April 

May 

June 

July 

August 

September  . 

October 

November.. 
December .. 

Total 


WelUoom- 
pletod. 

Initial  pro- 
duction. 

Dry 
boles. 

Well» 
drilling. 

Barrett. 

76 

1,557 

10 

97 

90 

1,875 

13 

80 

86 

2,090 

6 

90 

136 

2, 825 

28 

99 

148 

3,149 

26 

99 

150 

3,115 

20 

88 

113 

2,332 

14 

88 

121 

2,650 

19 

52 

70 

1,700 

4 

47 

58 

1,515 

4 

45 

66 

1,400 

6 

43 

66 

1,100 

8 

52 

1,180 

a  2, 109 

158 

a  73 

Rlg« 
building. 


72 
50 
53 
67 
79 
48 
52 
33 
32 
34 
42 
24 


a  Average. 


TENNESSEE. 

By  an  examination  of  the  tables  given  in  that  part  of  this  report 
which  refers  to  the  extension  of  the  Appalachian  oil  Held,  it  will  be 
noticed  that  there  were  many  deep  wells  drilled  in  northern  central 
Tennessee,  and  it  will  also  be  noticed  that  there  was  only  one  well  in 
the  State  that  can  be  called  an  oil  producer,  the  Bobs  Bar  well  in  Fen- 
tress County.  Of  the  4,325  barrels  produced  in  this  part  of  Tennessee 
and  Kentucky,  which  we  find  it  difficult  to  subdivide,  a  large  part 
must  have  come  from  this  well.  A  pipe- line  company,  in  1896,  erected 
two  large  iron  tanks  in  anticipation  of  ^  large  production  at  Spurriers, 
in  Pickett  County,  6  miles  below  the  Bobs  Bar  well,  connecting  the 
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well  aud  tanks  by  pipe  line.  This  prodaction  is  at  least  30lniles  from 
any  railroad  and  can  not  be  marketed  until  it  is  connected  to  some  of 
the  railroads  by  pipe  line,  hence  it  is  difficult  to  place  any  value  upon  it. 
There  is  an  absence  of  any  well-defined  porous  stratum  holding  oil  or 
gas,  and  what  oil  or  gas  is  found  seems  to  be  in  crevices  or  x>ockets, 
usually  in  the  limestone,  and  when  these  are  drained  the  production 
ceases  entirely.  A  considerable  amount  of  oil  is  scattered  through  the 
measures;  the  surface  shows  are  often  numerous,  but  the  condition 
necessary  for  concentration  seems  to  be  wanting.  The  following  section 
is  taken  from  a  well  drilled  in  1896  in  Scott  County,  by  the  Forest  Oil 
Company,  to  a  depth  of  2,401  feet,  known  as  the  Skull  Creek  "No.  1. 
Another,  about  4  miles  northwest,  near  the  town  of  Bugby,  was  drilled 
2,793  feet. 

Record  of  well  drilled  by  the  Forest  Oil  Company  on  the  Rugby  lands,  Scott  County, 

Tenneeeee. 

[Commenoed  Janoary  1, 1896;  finished  July  1, 1890;  elevation  at  month  of  well,  +1|297  feet.] 

LOWER  PART  OF  CARBONIFEROUS. 

Depth  of     Total 
_  ^,     ,  ,-.  member,    depth, 

Lower  Coal  Measures:  in  feet,    in  feet. 

Shale  and  clay,  yellow,  soft 15  15 

Slate,  black,  soft 16  30 

Coal,  soft 3  33 

Slate,  soft 15  48 

Slate,  dark  and  hard 12  60 

Pottsville  conglomerate : 

Sand,  white,  very  hard 70  130 

Slate,  dark,  soft 20  150 

Sand,  gray,  very  hard •- 100  250 

Slate,  dark  and  hard 50  300 

Sand,  white,  very  hard 95  895 

Slate,black  and  soft.: 80  475 

Sand,  white,  hard 287  762 

When  37  feet  in  this  sand  found  5  feet  of  soft  sand  showing  dark 

oil,  512  to  517. 

SUBCARBONIFEROUS. 

Mauch  Chunk: 

Limestone,  gray 18  780 

Slate,  light  and  soft 15  795 

Red  shale,  dark  red,  soft 21  816 

Red  shale,  brown,  soft 30  846 

Slate,  black 27  873 

Limestone,  hard  shells 5  878 

Red  shale,  red,  soft 28  906 

Mountain  limestone,  or  Chester  and  St»  Louis  groups : 

Limestone,  dark,  hard 39  945 

Slate,  black,  soft 25  970 

Limestone,  dark  and  hard 13  983 

Limestone,  gray,  hard  (small  show  of  gas  in  it,  25  feet) 52  1, 035 

Do 25  1,060 

Do 7  1,067 
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817BCABBONIFEROU8— continued. 

Depth  of  Total 

Mountain  limeBUme,  or  Chester  and  8t,  Louie  Groupe — Continaed.            ?n?ee?'  in^Feet. 

Limeetone,  dark,  hard 39  1,106 

Do 14  1,120 

Slate,  black  and  soft 11  1,131 

Shells,  dark  and  hard 9  1,140 

White  sand,  hard 8  1,148 

Limestone,  dark  and  hard 22  1, 170 

Do 74  1,244 

Limestone,  gray  and  hard 37  1,281 

Do 22  1,303 

Do 3  1,306 

Limestone  shells,  white,  very  hard 3  1, 309 

Limestone  shells,  gray,  hard 18  1, 327 

Do 8  1,335 

Limestone  grit,  gray,  hard 5  1, 340 

Do 3  1,343 

Do 3  1,346 

Do 41  1,387 

8and,gray  and  hard 1  1,388 

Limestone,  dark  gray,  hard 26  1, 414 

Limestone  shells,  gray,  very  hard 7  1,421 

Keokuk  or  Warerly  group,  or  eiliceoue  group : 
Big  Injnn — 

Sandstone,  light  brown,  very  hard 5  1, 426 

Do 16  1,442 

Sandstone,  gray  and  hard 18  1,460 

Limestone,  light  brown 13  1, 473 

Limestone,  brown 3  1, 476 

Slate,  dark,  soft 8  1,484 

Limestone,  dark  and  hard 4  1, 488 

Sandstone,  dark  gray,  hard 2  1, 490 

Sandstone,  light  gray,  hard 13  1, 503 

Slate,  black 4  1,507 

Limestone,  dark  gray,  hard 7  1,514 

Do 16  1,530 

Do 10  1,540 

Slate, black  and  soft 18  1,558 

Limestone,  light  gray,  hard 19  1, 577 

Limestone,  light  gray,  very  hard 15  1, 592 

Limestone,  gray,  very  bard 19  1, 611 

Flint  stone 23  1,634 

Do 27  1,661 

Do 20  1,681 

devonian; 
Black  ahale: 

Shale,  gray  and  soft 2  1,683 

Shale, black, soft  (Huron  black  shale) 45  1,728 

UPPER  SILURIAN. 

Niagara  shale  and  limestone: 

Slate  and  limestone,  blue 28  1, 756 

Limestone,  gray,  hard 42  1,  798 

Limestone,  blue,  soft 99  1,897 
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UPPER  SILURIAN— continued. 

Depth  of  Total 

Niagara  $hale  and  limeatone — Continned.  in  feet.'  in  feet. 

Limestone,  brown,  soft 13  1,910 

Limestone  and  slate, medinm  bard 31  1,941 

Limestone  and  slate,  soft 59  2,000 

Limestone  and  slate,  brown,  medium  bard 42  2,042 

Limestone  and  slate,  dark  gray,  medium  bard 75  2, 117 

Do 228  2,345 

Do 43  2,388 

Clinton  limestone : 

Limestone  and  slate, brown. medinni  bard 5  2,393 

Do 8  2,401 


KENTUCKY. 

Under  the  heading  ^^  Extension  of  the  Appalachian  oil  field"  there  is 
considerable  information  relating  to  this  State.  The  hopes  of  finding 
oil  in  large,  or  even  moderate  quantities,  have  not  been  realized  so  far. 
Wayne  and  Barren  counties,  in  southern-central  Kentucky,  have  some 
producing  wells,  and  there  are  several  light  wells  in  Floyd  County. 

For  the  number  of  wells  drilled  in  the  past  two  years  in  this  State, 
as  the  table  found  under  the  head  of  the  extension  of  the  Appalachian 
oil  field  will  show,  there  have  been  no  returns  to  justify  so  large  an 
expenditure.  "So  conditions  have  been  found,  so  far,  similar  to  the 
white  or  red  sands  of  the  northern  part  of  the  Appalachian  field,  or  the 
open  magnesian  limestone  of  the  Lima  field.  The  oil  thus  far  devel- 
oped seems  to  exist  in  pockets. 

The  total  production  of  oil  in  Kentucky,  so  far  as  we  have  been  able 
to  ascertain  the  same  with  any  details,  is  as  follows: 

Production  of  petroleum  in  Kentucky,  188S-1896, 

[Barrelfi.] 


Year. 


Production. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 


4,755 
4,148 
5,164 
4,726 
4,791 
5,096 
5,400 


Year. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Production. 


6,000 
9,000 
6,500 
3,000 
1,500 
1,500 
1,680 


In  addition  to  the  above,  4,325  barrels  were  produced  in  Kentucky 
and  Tennessee,  for  which,  owing  to  the  isolated  position  of  this  produc- 
tion, so  far  away  from  transportation,  no  value  could  be  assigned. 
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BEOOBD    OF    BEAB    OBEEK    WELL,    NEAB    PINE    KNOT,  WHITLEY 

COUNTY,  KENTUCKY. 

The  following  is  a  complete  record  of  the  Bear  Greek  well,  carefully 
compiled  and  classified  by  Mr.  W.  G.  Strubbe.    It  was  drilled  by  the 

Cumberland  Basin  Oil  and  Mining  Company,  June- August,  1896. 

Elevation,  top  of  conglomerate,  1,450  feet;  elevation  of  Pine  Knot, 
1,418  feet;  elevation  of  derrick  floor,  900  feet. 

Record  of  Bear  Creek  well,  near  Pine  Knotf  Whitley  Counly,  Kentucky,  g  miles  from 

Tennessee  State  line, 

CARBONIFEROUS. 

Depth  of  Total 

_             ^     ,  ,..                                                                                                                 member,  depth. 

Lower  Coal  Meaanres :  in  feet  In  feet. 

Sandstone,  bnff,  coal  at  60  feet 145 

Sandstone,  chocolate  (oil) 13  158 

Sandstone,  baff 28  186 

Shale,  black,  cased  at  200  feet 44  230 

Sandstone,  buff 10  2.10 

Shale,  black 20  260 

Sandstone,  gray 10  270 

Chester  groap : 

Shale,  black  (gas  325  feet) 55  325 

Sandstone,  white  (oil) 20  345 

Shale,  green 5  350 

Shale,  brown 10  360 

Sandstone,  bine 50  410 

Shale,  red 6  416 

Limestone,  dark  crinoidal 35  451 

Shale,  red -. 18  469 

Limestone,  gray  crinoidal 6  475 

Sandstone,  dark 6  481 

Shale,  red 6  487 

SUBCARBONIFEROUS. 

St.  Lonis  limestone: 

Limestone,  dark 50  537 

Shale,  dark 6  543 

Limestone,  dark 105  648 

Shale,  black,  fractured 10  658 

Limestone,  dark 174  832 

Limestone,  gray,  flinty 31  863 

Limestone,  dark 43  906 

Keokuk : 

Sandstone,  gray  (gas).  Big  Injun 119  1,025 

Shale,  dark 65  1,090 

Sandstone,  gray  (gas) 110  1,200 

DeYonian : 

Shale,  black  (Huron) 95  1,295 

Sandstone,  dark,  calcareous. , 15  1, 310 

Lower  Helderberg : 

Limestone,  dark 53  1, 362 

Shale,  dark ,. 15  1,378 

Limestone,  dark,  siliceous  (Niagara) 72  1,450 
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8UBCARBONIFEROUB — Continued. 

Depth  of     Total 
member,     depth, 
in  feet.      in  feet. 
Clinton : 

Limestone,  dark,  slaty 30        1,480 

Limestone,  brown 38        1, 518 

RKCAPITULATION. 

jLower  Coal  Measures 270 

'tchester  group 217  487 

2 /St.  Louis  Mountain  limestone 419  906 

iKeokuk  group  (Waverly) 294  1,200 

3.  Black  shale  (Huron  shale) 95  1,295 

4.  Lower  Helderberg 155  1,450 

6.  Clinton 68  1,518 

COLORADO. 

The  geological  conditions  of  the  Florence  oil  field  were  ftiUy  described 
in  Mineral  Eesources  for  1892.  The  United  Oil  Company  and  the  Eocky 
Mountain  Oil  Company  have  been  reported  as  having  drilled  a  num- 
ber of  good  wells,  from  1,300  to  2,000  feet  deep.  The  production  has 
fallen  oflf  from  482,232  barrels  in  1895  to  361,450  in  1896,  a  decrease  of 
17.52  per  cent.  A  table  of  monthly  production  is  presented  for  the 
first  time: 

Praduciion  of  crude  petrolettm  in  Colorado  in  1896,  by  months. 


Month. 

'^^H,!*'           "•»'•>• 

Barrels  of  42 
gallons. 

January 

31,846    ; 

28,699 

29,938 

31,506 

30, 911 

30,188 

31, 241 

August. 

31,453 
30,872 
29,669 
27,909 
27. 218 

Kebmarv  ...... ...... .. 

Sentember 

March 

October *. 

Anril 

November 

Mav  . - 

December 

June 

w  ■  ,  mt.».\j 

July 

Total 3t)i,4&u 

. 

At  the  close  of  1895  there  were  43  producing  wells  reported.  Dur- 
ing 1896  there  were  15  productive  wells  drilled,  and  17  dry  holes,  and 
6  wells  were  abandoned,  leaving  a  total  of  53  at  the  close  of  1896. 

In  the  following  table  will  be  found  a  statement  of  the  production  of 
crude  oil  in  Colorado  from  1887  to  1896 : 


Product  of  crude  oil  in  Colorado  from  1887  to  1896. 


Year. 


1887 
1888 
1889 
1890 
1891 


BarrelH. 


76,295 
297,612 
316, 47^ 
368,842 
665,482 


Year. 


1892 
1893 
1894 
1895 
1896 


Barrels. 


824,000 
594,390 
515,  746 
438, 232 
361,450 


Stock  at  the  close  of  1895  was  70,658  barrels;  the  stock  at  the  close 
of  1896  was  only  17,929  barrels. 
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CALIFORNIA. 


Nothing  new  in  the  way  of  development  has  taken  place  in  California 
daring  1896.  The  report  of  1894  contained  most  of  the  leading  facts. 
The  high  price  of  fuel  in  California  makes  this  liquid  fuel  find  many 
markets  that  it  could  not  otherwise  secure,  such  as  fuel  for  locomotives, 
sugar  refineries,  and  many  other  manufactures. 

In  Bulletin  No.  11  of  the  State  of  California,  the  fields  in  the  coun- 
ties of  Los  Angeles,  Ventura,  and  Santa  Barbara  are  described  by  Mr. 
W.  L.  Watts,  M.  E.,  who  records  some  interesting  details.  The  fossils 
were  identified  by  Dr.  J.  G.  Cooper.    In  his  summary,  Mr.  Watts  says: 

<<At  Los  Angeles  all  the  evidence  secured  indicates  that  the  oil- 
bearing  strata  penetrated  by  the  wells  at  Second  Street  Park  are  of 
Pliocene  age.  The  fact  that  in  California  Pliocene  formations  have 
been  observed  resting  nonconformably  on  Miocene  rocks,  and  that 
the  Miocene  has  heretofore  been  assumed  by  many  to  be  exclusively 
the  geological  horizon  of  the  petroleum-yielding  rocks  of  California, 
suggests  that  the  oil  wells  referred  to  have  penetrated  Pliocene  strata 
and  reached  the  oil-bearing  sands  of  the  Miocene  age.  The  latter  con* 
elusion  is  not  borne  out  by  the  evidence  in  sight. 

^'  The  evidence  thus  far  obtained  warrants  the  conclusion  that  the 
oil-yielding  formations  in  the  districts  described  in  this  bulletin  belong 
respectively  to  the  following  geological  horizons : 


Name  of  oil  field.  I       Geological  borison  of  oU^yieldlng  roclu. 


Second  Street  wells  at  Los  Angeles..  Pliocene. 

Puente  wells Older  than  Pliocene ;  exact  age  un- 
determined. 

Brea  Canyon  on  Puente  Hills |  Miocene  (Eocene  and  Miocene). 

Upper  oil-yielding  formations,  south  Probably  Oligocene,  i.  e.,  transition 

side  of  sulphur  mountain.  (between  Eocene  and  Miocene). 

Silver- thread  wells Probably  Oligooene. 

Lower  oil-yielding  horizon,  Sespe  Eocene. 

district. 

Santa  Monica  wells,  Santa  Barbara  Eocene. 

County. 

Occidental  wells Probably  Eocene. 

Snmmerland  wells Undet'ermined. 


^^The  evidence  thus  far  gathered  concerning  the  petroleum-yielding 
rocks  of  California  leads  to  the  following  conclusions: 

^^  First,  that  the  Oligocene  formations,  previously  referred  to,  contain 
a  primary  deposit  of  petroleum;  second,  that  this  deposit  is  found  in  the 
lower  portion  of  a  certain  bed  of  dark-colored  shales,  and  in  certain 
strata  of  sandstone  interstratifying  and  immediately  underlying  the 
said  shales;  third,  that  the  Eocene  formation  also  contains  primary 
dei>osits  of  petroleum.    (At  present  tliere  is  only  one  productive  well 
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which  derives  its  oil  from  this  distinctively  Eocene  formation  within  the 
territory  described,  in  this  bulletin.)  Examples  of  secondary  deposits 
of  petroleum  are  found  in  the  deposits  of  asphaltum  and  bituminous 
sand  which  are  described  as  occurring  in  this  formation,  which  have  a 
range  from  Miocene  to  the  Quaternary. 

^^At  Los  Angeles  the  petroleum-yielding  rocks  form  an  oil  line  far 
down  the  slope  of  what  appears  to  be  an  illy  defined  anticlinal  fold. 
There  is  no  geological  evidence  in  sight  to  show  that  this  oil  line  has 
any  particular  reference  to  the  axis  of  any  anticline.  Oil  and  oil  and 
water  have  been  found  at  intervals  along  this  oil  line  for  a  distance  of 
more  than  5  miles.  At  the  Second  Street  Park  oil  field,  probably 
owing  to  the  effect  of  subordinate  folds  or  fiezures,  conditions  have 
been  produced  favorable  to  the  accumulation  of  the  oil.  There  are 
numerous  faults  in  the  rocks  of  this  locality,  but  it  does  not  appear 
that  the  throw  of  any  of  them  is  very  great.  In  the  Puente  oil  field 
the  productive  wells  are  situated  on  both  slopes  of  an  anticlinal  fold. 
In  Brea  Canyon,  in  the  Puente  Hills,  there  is  a  line  of  oil  seepage  along 
the  axis  on  an  anticlinal  fold.  It  seems,  therefore,  that  in  nearly  all 
instances  observed  the  anticlinal  structure  has  presented  the  condi- 
tions under  which  the  petroleum  has  accumulated.  As  previously 
mentioned,  the  prevailing  structure  of  the  rocks,  in  the  territory  under 
discussion,  is  that  of  closely  compressed  anticlinal  folds,  and  the  com- 
pression has  resulted  in  much  crushing  and  fracturing  of  the  rocky 
strata.  These  conditions  favor  the  migration  of  petroleum  and  the 
formation  of  secondary  deposits.'' 

The  oil  found  in  the  counties  of  Los  Angeles,  Ventura,  and  Santa 
Barbara  has  only  a  trace  of  paraffin  and  is  classed  with  oils  of  an 
asphalt  base.  It  contains  from  0.075  to  3.5  per  cent  of  nitrogen.  The 
presence  of  nitrogen  would  indicate  that  a  proportion  of  this  variety 
of  oil  had  its  origin  from  animal  matter,  furnished  by  the  slow  decom- 
position of  marine  fauna,  whose  death  was  caused  by  some  of  the  great 
changes  that  have  taken  place  in  the  history  of  the  continent. 

The  average  gravity  of  the  oils  for  the  counties  named  is  23.6o  B., 
or  0.9120  specific  gravity. 

An  analysis,  by  Mr.  Frederick  Salathe,  Ph.  D.,  of  the  average  oil,  of 
23.5 Baum  or 0.912  specific  gravity,  in  Ventura  County,  is  as  follows: 

Analysis  of  average  oil  in  Ventura  County, 


Constituents. 


Carbon 

Hydrogen  . 
Nitrogen  . . , 
Oxygen  ... 
Sulphur  ... 

Total 


Per  cent. 


84.0 

12.7 

1.7 

1.2 

.4 


100.0 
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DUtillation  and  yield  of  various  southerH  CaHfomia  crude  ollt— Continiied. 
8.  CRUDE  OIL  FBOM  TORRBY  CANYON,  OF  27o  B.,  OR  0.8917  SPECIFIC  GRAVITY. 


Distillates. 


Naphtha 

Illuminating  distillate . 

Gas  distillate 

Lnbricating  distillate  . 
Asphalt  and  loss 


Total 

The  pyridine  bases  equal  1.52  per  cent. 


Percent. 


9.20 
21.50 
26.00 
30.30 
18.00 


100.00 


4.  CRUDE  OIL  FROM  LIMEKILN  CANYON  (EUREKA  OIL  COMPANY).  OF  29©  B.. 

OR  0.8805  SPECIFIC  GRAVITY. 


Distillates. 


Per  cent. 


Naphtha 

Illaminating  distillate. 

Gas  distillate 

Lubricating  distillate . 
Asphalt  and  loss 


14.10 
26.40 
24.00 
27.00 
8.50 


Total 

The  pyridine  bases  equal  1.44  per  cent. 


100.00 


5.  CRUDE  OIL  FROM  ADAMS  CANYON  (TUNNEL  OIL),  GREENISH  OIL  OF  24©  B.,  OB 

0.9090  SPECIFIC  GRAVITT. 


Distillates. 


Naphtha 

ninminatlng  distillate 

Gas  distillate 

Lubricating  distillate 

Asphalt  and  loss 

Total 

The  pyridine  bases  equal  0.88  per  cent. 


Per  cent. 


5.20 
24.50 
17.30 
46.00 

7.00 


100.00 
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DUiillaiian  and  yield  of  variaua  Bouikem  California  crude  oiU — Continned. 
C  CBUDE  OIL  FROM  LOS  ANGELES  WELLS  OF  14.2°  B.,  0&  0.9708  SPECIFIC  GRAVITY. 


DUtiUatea. 


Naphtha 

niuminating  distillate 

Gaa  distillate 

Lnbricating  distillate 

Asphalt  and  loss 

Total 

The  pyridine  bases  equal  3.2  per  cent.  This  crude  oil  contains 
usually  from  2.6  to  7  per  cent  of  water  and  0. 16  to  2  per  cent  of 
suspended  mineral  matter,  mainly  a  fine  siliceous  clay. 


Percent.  ' 


Trace. 

6.00 

17.50 

51.50 

25.00 


100.00 


7.  FRESNO    COUNTY    CRUDE   OIL   FROM    COALING  A    OF  54o   B.,   OR  0.7008    SPECIFIC 

GRAVITY. 

[This  oil  represents  a  distillate  made  by  nature,  nearly  all  fractions  having  a  low  fire  test.] 


Per  cent. 

Temperature. 

Fraction  1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
a  10 

49  to  111 
110  to  121 
120  to  141 
140  to  161 
160  to  176 
175  to  196 
195  to  227 
226  to  249 
248  to  275 

Fraction  2 

Fraction  3 

Fraction  4 

Fraction  5 

Fraction  6. 

Fraction  7 

Fraction  8 

Fraction  9 

Fraction  10 

a  Residue  is  hard  asphalt. 
BEFINING. 

From  the  investigations  given  so  far  it  is  evident  that  the  refining  of 
the  crude  California  oils  is  not  an  easy  task,  and  that  they  require 
refining  methods  different  from  those  practiced  with  eastern  or  Russian 
oils.  The  complicated  nature  of  this  class  of  asphaltic  crude  oils  neces- 
sitates complete  elimination  of  all  unstable  hydrocarbons  by  inexpen- 
sive practical  processes.  Another  great  difference  exists  between  the 
specific  gravities  of  eastern  oil  distillates  and  those.of  California  oils. 
Viscosity  of  distillate  or  reduced  stock  being  equal,  the  gravities  are 
from  50  to  60  B.  lower  in  California  oil  fractions  than  in  those  of  east- 
ern oils.  Flash  and  fire  tests  are  from  10^  to  30^  F.  lower  in  California 
oil  distillates  than  in  eastern  distillates  of  the  same  gravity. 

In  the  following  table  will  be  found  a  statement  of  the  production  of 
crude  petroleum  in  Galifomia,  from  the  beginning  of  operations  in  this 
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State  up  to  1896,  inclasive.    The  years  1895  and  1896  are  remarkably 
close,  the  increase  for  the  year  1896  being  only  3§  per  cent  over  1895: 

Production  of  petroleum  in  California. 


Year. 


Previoae  to  1876 

1876 

1877 

1878 

1879 

1880.. 

1881 

1882 

1883 

1884 '. 

1885 


Barrels. 


175,000 

12,000 

13,000 

15,227 

19,858 

40, 552 

99,862 

128, 636 

142, 857 

262,000 

325,000 


Year. 


1886 
1887 
1888 


Barrels. 


377, 145 
678, 572 
690,333 


1889 303,220 

1890 '      307,360 


1891 

1892. 

1893. 

1894. 

1895. 

1896. 


323,600 
385,049 
470, 179 
705,969 
1, 208, 482 
1, 252, 777 


The  total  value  of  the  crude  petroleum  for  1896  was  placed  at 
$1,240,990,  equal  to  99  cents  per  barrel.  Of  the  total  production, 
932,758  barrels  were  produced  in  Los  Angeles  County.  The  remainder, 
320,019  barrels,  was  produced  in  Ventura,  Santa  Barbara,  Santa 
Clara,  Fresno,  Kern,  and  San  Mateo  counties.  Ventura  County  pro- 
duced about  three-fourths  of  the  320,019  barrels,  and  in  the  vicinity  of 
Summerland,  Santa  Barbara  County,  one-sixth  was  produced  &om 
72  wells. 

WYOMING. 

The  production  of  Wyoming  has  fallen  from  3,455  barrels  in  1895  to 
2,878  barrels  in  1896,  a  decrease  of  577  barrels.  There  are  several 
reasons  for  this.  First,  all  the  oil  fields  are  from  60  to  100  miles  from 
a  railroad.  Second,  the  general  surface  of  this  section  is  elevated  and 
there  is  no  vegetation,  no  timber,  and  a  great  scarcity  of  good  water. 
Third,  the  quality  of  the  crude  is  such  that  generally  only  a  small  per 
centage  of  illuminating  oil  can  be  obtained.  Fourth,  the  greater  part 
must  be  disposed  of  as  lubricating  oil,  and  being  so  far  from  any  large 
manufacturing  section  or  points  of  distribution  the  freight  rates,  to 
carry  it  to  any  large  market,  eat  up  the  profits. 

There  is  no  doubt  that  great  quantities  of  oil  could  be  produced  in 
the  State  from  wells  now  shut  in,  and  it  is  only  a  question  of  time  until 
some  one  of  the  fields  will  be  reached  by  a  railroad  or  pipe  line,  when 
the  production  will  be  greatly  increased. 

There  is  a  series  of  anticlinal  folds,  in  a  general  northeast-south- 
west course,  some  of  which  have  been  traced  for  15  miles  or  more,  whose 
flanks  hold  up  the  oil  sands  over  large  areas.  The  range  of  oil-bearing 
strata  begins  in  the  Eocene  and  extends  down  to  the  Carboniferous, 
and  is  generally  found  in  sandstone  20  to  60  feet  in  thickness,  so  far  as 
developed.    Such  a  large  range  of  productive  oil  strata  is  very  unusual. 
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The  report  of  1895  was  very  complete ;  the  past  year,  owing  to  reasons 
before  mentioned,  has  added  very  little  of  interest  to  it. 

There  are  six  wells  producing  oil,  the  remainder  being  shut  in.  These 
six  wells  are  owned  by  the  Pennsylvania  Oil  and  Gas  Company,  and  are 
located  50  miles  north  of  the  railroad  station  of  Casper,  in  the  Salt 
Creek  oil  field.  The  oil  is  hauled  in  large  tank  wagons  to  Casper,  where 
the  more  volatile  portion,  amounting  to  about  5  per  cent,  and  a  small 
X>ercentage  of  water,  is  removed  in  a  small  refinery.  The  remainder  is 
a  high  grade  of  lubricating  oil. 

Production  of  petroleum  in  Wyoming  from  1894  to  1896. 


KANSAS. 

The  production  of  petroleum  in  Kansas  in,  1896  was  increased  155.62 
per  cent  over  1895.  From  the  following  statement  it  will  be  seen  that 
135  wells  were  drilled,  of  which  78  were  dry,  10  were  gas  wells,  and  47 
were  oil  wells. 

Production  of  crude  petroleum  in  Eaneiis  in  1896. 

Barrels. 

Average  production  of  producing  wells  drilled 12 

Production  for  1896 113,571 

Daily  average 311.17 

Average  number  of  wells  producing 57 

Daily  average  per  well .  *. 5. 45 

At  the  close  of  1895,  57  wells  were  reported  producing.  The  Forest 
Oil  Company  is  now  the  only  producing  company  in  the  field.  The  fol- 
lowing table  shows  by  counties  the  well  records  in  Kansas  in  1896: 

Well  records  in  Kaneas  in  1896,  by  counties. 


County. 

WelU 
driUed. 

WelU 
dry. 

Ga« 
wells. 

Oil 
wells. 

Lane 

2 
4 

15 
18 
73 

n 

16 
5 

2 

4 
12 

7 
35 

2 
13 

3 

Bourbon 

Allen 

1 
1 
6 

2 
10 
32 

Neosho 

Wilson 

Elk 

Montgomery 

Chautauqua * . . 

■ 

Total 

2 

1 
2 

135 

7« 

10 

47 
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The  total  product  of  oil  in  Kansas,   so  far  as  records  have  been 
obtained,  is  as  follows: 

Production  of  petroleum  in  Kansas, 


Year. 


1889, 
1890. 
1891. 
1892. 


Barrels. 


500 
1,200 
1,400 


Year. 


1893 
1894 
1895 
1896 


Barrels. 


18,000 

40,000 

44,430 

113, 571 


TEXAS. 

The  increase  in  Texas  from  50  barrels  in  1895  to  1,450  barrels  in  1896 
is  by  far  the  greatest  increase  in  any  one  State  for  that  year.  This  new 
production  comes  from  5  wells  drilled  during  1896  in  iNavarro  County, 
near  tlie  town  of  Gorsicana.  Oil  was  first  discovered  several  years 
previous  by  the  drilling  of  an  artesian  well  in  search  of  water.  The 
oil  was  originally  found  at  a  depth  of  1,035  feet,  the  formation  being  a 
sandy  shale  12  to  20  feet  in  thickness  in  the  ^'blue  Ponderosa  marl," 
which  is  reported  as  extending  500  feet  below  the  oil  shale.  A  fine 
flow  of  water  was  found  at  2,400  feet.  Gorsicana  is  165  miles  nearly 
due  west  of  Shreveport,  Louisiana.  The  oil  is  rather  dark  in  color, 
with  a  specific  gravity  of  0.833  to  0.824,  or  38o  to  40o  Baum^,  and  its 
appearance  and  physical  conditions  are  very  similar  to  the  Galician 
oil.  The  following  tables  of  the  fractional  distillation  were  prepared 
by  the  chemists  of  the  Texas  agricultural  experimental  station,  and 
appeared  in  Bulletin  No.  35.  The  tal)le  of  comparison  indicates  the 
very  superior  quality  of  this  oil. 

One-half  liter  (or  about  1  pint)  was  subjected  to  distillation  and  the 
following  fractions  obtained  at  the  respective  temperatures  expressed 
in  degrees  of  the  centigrade  scale : 

Began  to  boil  at  80°. 

Between    80^  and    90^  gave  oflf  16.4  per  cent  of  its  volume. 

Between    90°  and  110^  gave  off    7.8  per  cent  of  its  volume. 

Between  110^  and  140°  gave  off  10.4  per  cent  of  its  volume. 

Between  140°  and  170°  gave  off    9.2  per  cent  of  its  volume. 

Between  170^  and  200^  gave  oii'    3.6  per  cent  of  its  volume. 

Between  200^  and  280°  gave  off*  16.0  per  cent  of  its  volume. 

Between  280^  and  305^  gave  off*  11.2  x^er  cent  of  its  volume. 

Above  305O  gave  off  15.8  per  cent  of  its  volume. 

Making  the  total  volatile  matter  about  90  per  cent,  leaving  a  coke 
residue  of  about  10  per  cent.  Eeported  in  a  different  way  for  the 
purpose  of  comparison,  the  following  results  are  obtained : 
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Grade  oil  from — 


Specific 
gravity  at 


Texas — Corsicana 

Pennsylvania 

Galicia 

Baku 

Alsace 

Hanover 


0. 821 
.818 
.824 
.859 
.907 
.899 


Began  to 
bouat — 


Came  over 
under 
150O  C. 


Between 

15(P  and 

300°  C. 


Over 
305°  C. 


oC. 

Per  cent. 

Per  cent. 

80 

.    34.6 

40 

82 

21 

38 

90 

26.5 

47 

91 

23 

38 

135 

3 

50 

170 

32 

Per  cent. 

15.8 
40.7 
26.5 
39 

47 
68 


It  will  be  seen  from  this  that  the  oil  compares  very  favorably  with 
Pennsylvania  oil,  which  generally  yields  in  practice  from  60  to  75  per 
cent  of  burning  oil  of  first  and  second  quality. 

The  above  figures,  except  for  the  Texas  oil,  are  taken  irom  Sadtler's 
Industrial  Organic  Chemistry,  page  18. 

There  are  a  number  of  jKiints  in  Texas  where  a  dark  oil  of  28^  to  30o 
gravity  is  found.  This  finds  a  market  as  a  natural  lubricating  oil, 
and  is  obtained  by  drilling  shallow  wells.  Near  San  Antonio,  Bexar 
County,  a  few  barrels  are  annually  produced.  In  Nacogdoches  County, 
80  miles  southwest  of  Shreveport,  Louisiana,  and  at  Soar  Lake,  in  the 
western  line  of  Jeflferson  County,  there  is  a  very  small  production  of 
heavy  dark  lubricating  oil. 

The  production  of  petroleum  in  Texas  since  1889  has  been  as  follows: 

Production  of  petroleum  in  Texas  from  1889  to  1896, 


Year. 


1889 
1890 
1891 
1892 


Barreln. 

48 
54 
54 
45 


Year. 


I 


Barreln. 


1893 
1894 
1895 
1896 


50 

60 

50 

1,450 


MISSOURI. 

All  the  crude  petroleum  produced  in  this  State  during  1896  came  from  two 
wells  in  Bates  County.    It  is  considered  a  good  grade  of  lubricating  oil. 

In  the  following  table  is  given  the  production  of  crude  petroleum  in 
Missouri  from  1889  to  1896 : 

Production!,  of  petroleum  in  Missouri  from  1889  to  1896, 


Year. 

1                                   1 
'                                      i 

Barrels,  i 

1889.. 

20    ' 

185K).. 

.  i      278 

1891. 
1892.. 

.'        25 

1                           ! 

10 

18 

GEOL, 

PT 

5 — 

54 

Year. 


Barrels. 


1893 1  50 

1894 8 

1895 !  10 

1896 ;  43 
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ILLINOIS. 

The  only  production  of  crude  petroleum  in  this  State  is  near  Litch- 
field, Montgomery  County.  Four  or  five  wells  are  producing  a  dark 
natural  lubricating  oil  of  22^  B.,  which  finds  a  market  at  Litchfield. 
These  wells  are  from  640  to  670  feet  in  depth. 

The  production  of  petroleum  in  this  State  since  1889  has  been  as 
follows : 

Production  of  petroleum  in  Illinois  from  1889  to  1896. 


Year. 

Barrels.  {I                            Year. 

11 

Barrels. 

1889.... 
1890.... 

1,460    '.     1893 

900          1894 

675     i     1895 

400 
300 
200 
250 

1891 

1892 

521          1896 

INDIAN  TERRITORY. 

There  has  been  considerable  work  done  in  the  Territory  during  1896. 
The  Creek  Oil  and  Gas  Company,  of  Muskogee,  Creek  County,  has 
completed  two  wells.  In  both  these  wells  a  hard  white  sand  was 
encountered  at  about  700  and  1,100  feet.  Both  sands  yielded  an  excel- 
lent quality  of  light  oil  of  an  amber-green  color,  47^  B.  This  close  sand 
has  not  yet  been  shot. 

A  well  drilled  at  Ked  Fork,  also  in  Creek  County,  by  this  Company 
in  November,  1896,  showed  a  small  quantity  of  dark-brown  oil,  similar 
to  the  oil  found  in  Kansas,  at  a  depth  of  1,500  feet. 

The  Okmulgee  Oil  Company,  of  Muskogee,  began  operations  in 
December,  1896,  at  Eufaula.  The  Cherokee  Oil  and  Gas  Company,  of 
Chelsea,  had  9  productive  wells  at  the  close  of  1896.  None  of  them 
are  now  being  pumped,  but  drilling  is  continued  to  more  fully  test 
their  territory.  The  first  oil  was  found  at  about  300  feet.  There  are 
two  sands  that  have  so  far  been  developed  that  produce  oil,  separated 
by  120  feet  of  gray  and  black  slate.  The  production  is  not  large, 
being  from  J  to  4  barrels  per  day;  the  gravity  is  28°  B.  The  flashing 
point  is  said  to  be  175^;  cold  test,  10°  below  zero.  It  is  said  to  be  an 
excellent  lubricating  oil  and  will  be  sold  only  as  such. 

The  total  production  since  1891  has  been  as  follows: 

Production  of  petroleum  in  Indian  Titritory  from  1891  to  1890. 


Year. 

Barrels. 

30 
80 
10 

Year. 

Barrels.  ' 

1891 . . . 

1892.... 

1893... 

1894... 
\     1895... 

1 
130 
37 
170 

1 

i     1896.... 

! 
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The  regular  prodaction  of  the  old  fields  of  Petrolia  and  Oil  Springs, 
about  18  miles  southeast  of  Sarnia,  at  the  mouth  of  the  St.  Clair  River, 
for  the  past  ten  or  twelve  years,  is  one  of  the  most  remarkable  facts 
connected  with  the  field.  In  very  many  places  the  Corniferous  lime, 
stone  shows  bitumen,  some  oil,  and  gas,  but  nowhere  else  is  there  any- 
thing like  the  quantity  of  oil  that  is  produced  at  these  1o(;alities,  now 
over  thirty  years  old. 

There  are  about  10  square  miles  in  the  Petrolia  field  proper  and 
2  square  miles  in  the  Oil  Springs  field.  Several  wells  were  drilled  near 
Both  well,  15  miles  southeast  of  Oil  Springs,  and  several  very  fair  wells 
secured,  but  nothing  yet  has  been  found  that  will  compare  with  the  old 
fields.  The  wells  in  these  fields  have  to  be  t^orpedoed  with  from  8  to  10 
quarts  of  nitroglycerin,  which  shatters  the  rock  and  increases  their 
production. 

South  Essex  County  and  Pelee  Island  have  furnished  several  wells 
that  have  been  reported  as  ranging  from  20  to  40  barrels.  The  oil  is 
found  below  the  gas. 

The  usual  manner  of  pumping  the  wells  at  Petrolia  and  Oil  Springs 
is  by  clusters,  and  by  the  system  of  *'  Jerker  rods.'^  A  pair  of  12.hor8e- 
power  engines  will  pump  60  to  80  wells  that  are  strung  out  for  a  mile. 
The  derricks  are  used  only  to  put  down  the  well,  and  are  movable. 
To  pull  the  rods  three  ash  poles  are  used,  45  to  50  feet  long  and  about 
6  inches  through,  meeting  at  a  point  directly  over  the  hole;  from  the 
apex  a  link  is  suspended,  so  that  the  tackle  can  be  fastened.  The  oil 
fields  present  the  appearance  of  a  mass  of  large  tripods  scattered  over 
the  ground.  The  surface,  and  extending  down  to  the  Hamilton  lime- 
stone, is  a  tough  plastic  clay,  which  is  waterproof;  this  is  utilized  in 
storing  the  oil.  The  tank  of  wood  is  placed  in  a  circular  excavation 
and  the  back  thoroughly  rammed  with  the  clay;  the  top  is  in  some 
instances  covered  also;  this  i)revents  drying  out,  and  adds  many  years 
to  the  life  of  the  tank.  The  Canadian  system  of  drilling,  with  poles 
instead  of  rope,  seems  to  have  been  exclusively  used  in  this  field. 
Crews  trained  to  this  system  have  introduced  it  into  all  the  fields  of 
Europe,  and  were  the  first  to  open  up  several  of  the  large  developments 
that  had  formerly  been  operated  in  a  very  unsatisfactory  manner  by  the 
old  system  of  pits. 

Numerous  wells  have  been  drilled  outside  of  the  Province  of  Ontario 
in  search  of  oil.  A  well  was  drilled  to  the  depth  of  1,011  feet  at  Atha- 
bascus  Landing,  on  the  Athabasca  liiver,  by  the  Canadian  government 
in  1894,  which  showed  some  gas  but  no  oil.  There  are  numerous  shows 
of  tar  springs  in  the  sandstone,  which  has  been  placed  in  the  Cretaceous 
formation,  and  traces  of  both  oil  and  gas  are  found  along  the  Athabasca 
Kiver  for  many  miles.  North  of  this,  along  the  valleys  of  the  Slave 
and  Mackenzie  rivers,  tar  and  gas  springs  are  reported. 
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The  Geological  Survey  of  Gaoada  reports  oil  springs  in  tbe  Province 
of  Quebec,  near  the  extremity  of  the  Gaspe  peninsula.  lu  1891, 5  wells 
were  drilled  near  Point  St.  Peter,  one  being  about  3,000  feet  deep; 
several  shows  of  oil  were  reported,  but  nothing  to  indicate  its  presence 
in  paying  quantities.  One  of  the  incentives  to  find  oil  iu  Canada  to 
supply  the  home  demand,  which  it  does  not,  is  the  import  duty  on  crude 
and  refined  oils.    The  following  is  a  list  of  the  import  duties: 

Import  duties  oh  Canadian  petroleum. 

Per  barrel. 

Crude  petroleam,  3:^  cents  per  imperial  gallon $1. 12 

Illuminating  oil,  etc.,  1\  eentn  per  imperial  gallon 2. 52 

Lubricating  oil,  6  cents  per  imperial  gallon 2. 10 

The  Canadiau  barrel  has  35  imperial  gallons  of  277.27  cubic  inches, 
making  9,704.4  cubic  inches;  the  United  States  barrel  has  42  gallons  of 
231  cubic  inches,  making  9,702  cubic  inches — a  very  slight  diflFerence. 
The  imperial  or  Canadian  gallon  is  20  per  cent,  or  one-fifth,  larger  than 
the  United  States  gallon.  The  following  table  shows  the  shipments  of 
crude  petroleum  and  refined  petrolum  reduced  to  crude  equivalent, 

from  Canada  in  1895  and  1896: 

> 

Shipments  of  crude  petroleum  and  refined  petroleum  reduced  to  crude  equivalent  from 

Canada  in  1895  and  1896. 

[Barrels  of  35  imperial  gallons.] 


1885. 


189G. 


Month. 


Crude. 


January 21, 155 

February \  18,810 

March i  17,380 

April  15,400 

May 18,165 

June I  15,670 

July I  18,985 

August 17,335 

September 20,  772 

October !  24,970 

November 19,890 

December 23,750 


Refined. 


27,323 
25, 875 
19, 825 
17,955 
18,382 
17, 72ff 
17, 370 
24,335 
32,  615 
46,727 
32,484 
31,346 


Crad© 
eqaivalont.  | 

89, 462 

83, 497 

66.943 

60,287 

64,120 

59, 982 

62, 410 

78, 173 

102, 309 

141,  787 

101. 100 

102, 115 


Crude 
equivalent. 


Total 232,282  311,962   1,012,185   235,248  1286,778 


962,281 


From  Mr.  Kerr,  of  Petrolia,  is  received  the  following  statement 
regarding  the  shipments  and  production  of  oil  in  1894,  1895,  and  1896. 
These  are  th«  shipments  by  railroad,  and  are  given  in  barrels  of  35 
gallons  each,  by  months. 
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ShipmenU  of  cmde  petroleum  from  the  Pelrolia  (Ontario)  oilfield  in  1894, 1895 ,  and  1896. 

[Barrels  of  35  imperial  gallons.] 


Montb. 


January... 
Febrnary . . 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November . 
December  . 


Total 

Shipped  by  pipe  line 


Total 


Stocks  in  tanks — 

January  1 

December  31 . . 


Increase  or  decrease  in  stocks. 


Approximate  production, 


18M 

1895. 

1896. 

101. 570 

89,462 

83,495 

76,183 

83,497 

66,797 

60,661 

66,943 

65,283 

.       73, 463 

60,287 

71,133 

67,369 

64,120 

43,386 

57,830 

59,982 

48, 459 

69,586 

62, 410 

60,833 

86,345 

78, 173 

78,518 

109, 973 

102.309 

116, 144 

156,163 

141, 787 

129, 913 

122, 513 

101, 100 

103,834 

97,170 

102, 115 

94,486 

1, 078, 826 

1, 012, 185 

962,281 

10,000 

0 

0 

1, 088, 826 

1, 012, 185 

962,281 

77,000 

40,898 

26,000 

40,000 

27,987 

33,560 

—37,000 

—12, 911 

■ 

+7,560 

1, 051, 826 

999,274 

969,841 

Owing  to  possibilities  of  the  duplication  of  shipments,  Mr.  Kerr 
considers  the  production  given  to  be  too  great  by  about  10  per  cent, 
and  estimates  the  production  for  1895  and  1896  to  be  as  shown  in  the 
following  table: 

Eitimated  production  of  petroleum  in  Canada  in  1S94, 1895,  and  1896 j  by  Mr.  James  Kerr, 

[Barrels  of  35  imperial  gallons.] 


- 

1894. 

970,943 
10,000 

1605. 

1896. 

Shipped  by  road 

910,967 

866,053 
0 

Shipped  by  pipe  line 

Total 

Increase  or  decrease  of  stocks 

Making  the  production 

980,943 
—37,000 

910, 967 
—12, 911 

866,053 
+7,560 

943, 943 

898, 056 

873, 613 
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In  the  following  table  is  given  a  statement  of  the  production  of 
petroleum  in  Canada  in  the  years  1886  to  1890,  and  the  value  of  the 
same.  These  figures,  it  is  stated,  are  calculated  from  the  of&cial  inspec- 
tion returns,  and  the  values  are  computed  at  the  average  yearly  price 
per  barrel  of  35  imperial  gallons. 

Production  and  value  of  petroleum  in  Canada  from  1886  to  1896. 

[Barrelii  of  35  imperial  gallons.] 


Year. 


L 


1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 , 


Prwliiction. 

Value. 

486,441 

$437,  797 

763,933 

595,868 

733, 564 

755, 571 

639, 991 

612, 101 

765,029 

902,734 

755,298 

1, 004, 596 

779, 753 

982,  489 

798, 406 

834,344 

829,104 

835,322 

728.665 

1, 090, 520 

726, 822 

1, 155, 646 

The  average  closing  prices  of  petroleum  for  each  year  from  1885  to 
1896  at  the  Petrolia  Oil  Exchange,  together  with  the  total  sales  for  the 
year  on  this  exchange,  are  as  follows : 

Average  price  and  Bales  of  crude  petroleum  in  the  Petrolia  Oil  Exchange  from  1885  to  1896, 


Year. 


1885. 
i  1886. 
1887. 
1888. 
1880. 
1890 
1891, 
1892. 
1893. 
1894 
1895. 
1806 


Price. 

Sales. 

Barrels. 

$0.82i 

871, 500 

.86f 

782, 570 

.78 

406.203 

1.02f 

516, 007 

.92f 

400. 932 

1.18 

304, 924 

1.33f 

377,  453 

1.26i 

165, 315 

1.09^ 

20,941 

l.OOf 

32,348 

1.49f 

9, 755 

1. 59 

0 
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There  was  a  great  falling  off  of  sales  for  the  last  three  years  previous 
to  1896,  and  daring  last  year  they  ceased  altogether.  This  does  not 
imply  a  decrease  in  the  actual  business  in  the  oil  field,  but  simply  that 
the  petroleum  went  direct  to  the  refineries  instead  of  being  sold  by  the 
brokers  through  the  exchange.  The  exchange  prices  show  the  value 
in  the  market. 

In  the  following  table  will  be  found  a  statement  of  the  average 
closing  prices  for  crude  oil  on  the  Petrolia  Oil  Exchange  for  1892  to 
1890: 

Artrage  closing  prioe  of  crude  petroleum  on  the  Petrolia  (HI  Exchange  from  1892  to  1896, 

by  months. 


Month. 


1892. 


1893. 


January 

February 

March 

April 

May 

June 

July 

August 

September  — 

October 

November 

December 

• 
Average 


$1.29i 
1.29 
1.27f 
1.26i 
1.251 
1.27^ 
1.26f 


$1.18i 
l.l8f 
1.19 
1.19 
1.07 
1.07 
1.06 


1.26 

1.05 

.96 

1.26 

1.04i 

.98 

1.26f 

1.04 

1.06 

1.25 

1.04 

1. 12i 

l.lSi 

1.02 

i.m 

1.26i 


1.09i 


It  will  be  noticed  that  the  price  of  petroleum  in  the  above  table  was 
highest  in  December,  1895,  and  January,  February,  and  March,  1896. 
The  price  of  Lima  oil  was  highest  in  April,  1895.  The  large  difference  " 
in  the  price  of  Lima  oil,  as  compared  to  Csinadiau  oil,  which  is  nearly 
of  the  same  quality,  is  owing  to  the  protection  given  the  Canadian  prod- 
uct by  the  import  duty  already  mentioned. 
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The  following  statemeut  is  given  of  the  operations  of  the  refineries  in 
Canada  for  the  years  1890  to  1896,  inclasive: 

Production  of  Canadian  oil  refineries  from  1890  to  1896, 

[Imperial  gallons.] 


/ 


Year. 


1890.. 

1891.. 

1892.. 

1893.., 

1894.. 

1895.. 

1896.. 


niaminatlng  oila. 


Quantity.  Value. 


Qallons. 

11,129,277  $1, 

10, 427, 040  1, 

10. 806, 806  1, 

11, 100, 810  1, 

11, 289, 741  1, 

10, 711, 378  1, 

11, 207, 150  1, 


264,677 
170, 241 
176, 720 
073, 738 
003,973 
217, 426 
251, 122 


Benzine  and  naphtha. 


Paraffin  oila. 


Quantity. 


QalloiM, 
636,247 
603,971 
793,263 
721, 192 
645,031 
642,484 
719,453 


Value.  Quantity. 


$37,026 
36,790 
60,130 
54,760 
54,515 
63,026 
70, 733 


QaUont. 
446,888 
622, 287 
1, 051, 163 
1, 243, 924 
1, 282, 749 
1, 016, 039 
1, 014, 271 


Value. 


$64,713 
75,  772 
127,351 
116,233 
118, 053 
140, 245 
132,308 


Gas  and  fuel  oils. 


Year. 


Quantity. 


1890. 

1891. 

1892. 

1893. 

1894. 

1895 

1896. 


QaUont, 
4, 246, 447 
3, 373, 720 
6, 343, 589 
7, 559, 489 
7, 323, 374 
6, 095, 355 
6, 788, 353 


Value. 


$84,752 
89,267 
202,047 
217, 740 
197, 193 
218, 692 
261, 618 


Lubricating  oila  and  tar. 


Quantity. 


QalloiM. 
2, 877, 388 
2,500,000 
3, 177, 853 
1, 876, 633 
1, 801, 174 
1, 698, 559 
1, 447, 455 


Value. 


$130, 349 
101,  752 
133,336 
92, 616 
74,309 
75,  578 
77,109- 


Paraffin,  wax. 


Year. 


Quantity 


Value. 


1890. 

1891. 

1892. 

1893 

1894. 

1895. 

1896. 


Pounds. 

913,  730 

741, 611 

876, 570 

1, 659, 167 

1, 950, 172 

1, 840, 021 

1, 532, 670 


Value  of  other 
producta. 


Total  value. 


$56,903 
60,687 
82, 781 

120, 697 

119,091 
82,970 

466,978 


$8,300 

7,774 


$1,638,420 
1,534,509 
1, 782, 365 
1, 675,  784 
1, 567, 134 
1, 806, 327 
2, 267, 642 
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The  following  table  shows  the  amount  of  Canadian  oils  and  naphtha 
inspected,  together  with  the  amonnt  of  crude  that  is  assumed  as  the 
equivalent  of  the  refined  oils  and  the  ratio  of  crude  to  refined : 

Canadian  oiU  and  naphtha  inspected,  and  corresponding  quantities  of  crude  oil. 


FiAcal  year. 


Refined  oils 
inspected. 


1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887, 


OaUons. 
6, 406.  783 
5, 910,  787 
6, 970, 550 
7,656,011 
7, 661, 617 
8, 149,  472 
8, 243, 962 

1888... 9,645,895 

1889 j   9,462,834 

1890 :j  10,121,210 

1891 10,270,107 

1892 10,370,707 

1893 '  10,618,804 

1894 11,027,082 

1895 10,674,232 


1896. 


Grade 
eqaivalent 
calculated. 


9, 666, 733 


OalUms, 
12,  813, 566 
13, 134. 998 
15, 490,  111 
19, 140, 027 
19, 154,(K42 
21, 445, 979 
21, 694, 687 
25, 120, 776 
24, 902, 195 
26, 634,  763 
27,  026, 597 
27, 291, 334 
27,944,221 
29, 018, 637 
28, 090, 084 
25, 438, 770 


Batio  of 

crude  to 

refined. 


100:50 
100 :45 
100 :45 
100 :40 
100:40 
100:38 
100:38 
100:38 
100:38 
100:38 
100:38 
100:38 
100:38 
100:38 
100:38 
100:38 


AUSTRIA-HUNGARY. 


GALICIA. 


Galicia  occupies  the  third  place  in  the  production  of  oil  among  the 
countries  of  the  world  yielding  this  important  article  of  commerce. 

The  year  1895  was  remarkable  for  the  large  development  at  Schod- 
nica,  about  8  miles  southwest  of  the  town  of  Boryslaw.  During  the 
summer  of  this  year  a  number  of  large  wells  were  found,  producing 
from  200  to  400  barrels  per  day. 

In  the  month  of  August,  1895,  the  "Jacob  well"  commenced  to  flow, 
when  a  depth  of  303  meters,  or  985  feet,  was  reached,  at  the  rate  of 
between  0,000  and  7,000  barrels  per  day.  Three  months  after  it  was 
down  to  1,000  barrels  per  day,  and  would  have  reached  this  amount 
much  sooner  had  not  the  flow  been  shut  off  most  of  the  time  for  want 
of  tankage. 

During  the  fall  of  1895  there  were  in  all  about  1(K)  wells  producing 
and  50  drilling  wells. 

At  Schodnica  a  number  of  large  iron  tanks  were  erected.  A  2-inch 
pipe  line  G  mfles  long  connects  Schodnica  and  Boryslaw,  and  another,  a 
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3-ii)ch  line,  was  recently  completed.  The  oil  in  this  field  comes  from  a 
dark,  compact  Eocene  sand.  The  wells  are  from  1,000  to  1,350  feet  in 
depth,  and  in  this  locality  are  comparatively  free  from  caving  strata, 
requiring  only  from  two  to  three  strings  of  casing  to  rea<5h  the  oil-bearing 
formation. 

Potok  is  the  next  field  in  importance,  and  is  located  4  miles  north- 
west of  Krosno.  It  was  opened  up  in  1889.  There  are  45  to  50  wells 
here  on  an  area  of  not  more  than  50  acres.  About  KM)  wells  are  pro- 
ducing in  this  field.  The  largest  wells  found  their  production  at  400  to 
550  meters.  The  deepest  oil-producing  well  in  Europe  is  found  here. 
It  is  G53  meters  (2,140  feet)  deep,  and  is  a  fair  producer.  One  well  six 
years  old  is  still  producing  at  the  rate  of  100  barrels  per  day.  This 
locality  is  also  noted  for  the  presence  of  a  whole  tribe  of  minute  fossils, 
known  as  foraminifera. 

Eowne,  Wietrzno^  and  Bohrka. — These  three  divisions  are  really'con- 
tinuous.  The  general  course  is  N.  55^  E.,  and  extends  for  3  miles. 
There  are  in  all  65  producing  wells,  from  330  to  360  meters  in  depth. 
The  production  in  1895  was  about  80,000  barrels  from  the  Eocene 
formation. 

Rapicaj  Buska^  Siary,  and  Sekowa.— These  are  a  connected  line  of 
development.  The  general  course  is  8.  65°  E.  for  6  meters,  and  the 
fields  have  a  combined  production  of  75,000  barrels  per  annum.  The 
depth  of  the  wells  varies  from  260  to  380  meters.  There  are  about  110 
wells  in  the  entire  group.  Some  of  the  oldest  pits  that  have  been 
worked  in  Galicia  are  found  here.  There  is  a  series  of  folds  lying 
parallel  to  the  general  length  that  has  given  unusual  width  to  the  pro- 
ducing territory.  The  oil  is  found  in  the  upper  Cretaceous  and  lower 
Eocene. 

Fasieczna. — This  place  is  50  meters  southwest  of  Stanislaw,  quite 
near  the  Hungarian  border,  and  is  a  comparatively  new  field.  There 
are  25  producing  wells,  having  a  production  of  125  barrels  per  day. 
The  oil  found  here  is  of  a  very  light-green  color  and  a  gravity  of  50^ 
to  520  Baum^.  It  is  mostly  refined  on  the  spot  and  hauled  by  wiigons 
over  a  mountain  pass  to  Hungary.  The  river  here  cuts  through  an 
arch  of  the  measures  at  nearly  right  angles  and  finely  exposes  the 
strata.    The  oil  is  produced  from  the  lower  Eocene. 

Slohoda. — This  is  the  most  southeasterly  field  in  Galicia,  and  covers 
an  area  of  about  100  acres,  on  which  over  200  wells  have  been  drilled. 
From  1880  to  1885  these  produced  about  30,000  barrels  per  mouth; 
their  production  now  is  hardly  3,000.  For  more  detailed  figures  of  pro- 
duction of  the  numerous  fields,  see  the  table  on  a  later  page. 

All  of  the  places  enumerated  are  on  the  flank  of  the  Carpathian 
Mountains,  and  run  parallel  for  over  220  miles.  The  course  is  north- 
west-southeast, and  the  belt  is  just  where  the  foothills  lose  themselves 
in  the  plain.  The  force  that  reared  the  great  backbone  of  the  Carpa- 
thian Mountains  has  brought  the  older  crystalline  rocks  to  the  surface 
and  caused  a  series  of  gradually  decreasing  parallel  folds  toward  the 
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northeast.  This  force  has  buckled  and  folded  up  the  remaining  newer 
sedimentary  deposits,  belonging  to  the  Jurassic,  Cretaceous,  Eocene,  and 
Miocene,  and  slid  them  upon  one  another  to  an  extent  that  seems  to  be 
almost  incredible.  To  these  folded  and  inclined  rocks,  more  or  less 
fractured  and  porous,  together  with  the  impervious  nature  of  the  strata 
that  encase  them,  the  reservoirs  of  oil  are  due.  In  nearly  every  case 
the  oil  is  found  on  an  arch  of  saddle,  with  steep  sloping  flanks.  The 
oil  finds  its  way  to  the  surface  near  the  apex.  The  folding  of  the  strata 
has  generally  been  so  violent  that  most  of  the  natural  gas  has  escaped. 
The  following  table  shows  in  a  general  way  the  succession  of  the 
strata,  in  descending  order: 

Sucoeewi&n  of  iirata  in  tke  petroleum  region  of  Galicia, 

Miocene, — Red  and  blue  clay  and  salt  clays;  sandstoue  aad  clays  with  salt; 
ozocerite,  sulphur,  gypsum,  and  oil'showH. 

Oligocene.— Lignite  coal,  sandstone  with  calamites;  flagstone  with  oil  shows; 
conglomerate  with  oil  shows;  menilite  slate,  with  fish  remains;  hornstone  (flint 
stone).  ^ 

Eocene. — Upper  fncoidal  stone  and  slate;  numuHtic  sandstone;  hieroglyphic 
limestone  with  oil. 

Creiaceoua.'^Red  and  blue  marl  clays;  Jumna  Huudstone;  Hopianka  sandstone, 
with  oil. 

There  are  many  shows  of  oil  and  gas  above,  and  some  in  the  menilite 
slate,  but  the  tests  made  in  the  horizon  have  not  so  far  produced  any 
lasting  quantity  of  either.  The  first  real  oil  horizon  is  the  sandstone 
with  more  or  less  hieroglyphics,  interstratified  with  green  marl  above, 
which  are  the  red  and  blue  clays.  The  second  real  horizon  is  the 
Ropianka  sandstone,  which  is  usually  a  heavy  bed  of  coarse-grained 
sandstone  containing  some  pebbles. 

Drilling  in  Galicia  is  generally  slow  and  uncertain,  because  of  the 
broken  condition  and  inclination  of  the  strata,  the  numerous  quick- 
sands, and  beds  of  putty  clay.  It  is  usual  to  start  a  hole  as  large  as 
2G  inches,  using  24  inch  riveted  casing.  After  this  has  been  forced 
down  as  far  as  possible,  the  hole  is  continued  below  through  this 
casing  until  the  walls  will  stand  no  longer.  Then  another  casing, 
about  1  inch  less  in  diameter,  is  put  in,  and  so  on,  one  telescoping 
inside  of  the  other,  until  there  are  8  or  10  strings  of  casing,  com- 
mencing at  the  mouth  and  reaching  down  to  various  depths.  From 
8  feet  down,  artesian  casing  is  generally  used,  the  others  being  riveted 
casing. 

The  system  of  undercutting  and  following  the  drill  by  casing  is  also 
in  use.  This  jequires  care,  as  the  sand  must  not  be  allowed  to  settle 
around  it.  To  prevent  this  the  casing  must  be  kept  on  the  move  and 
never  allowed  to  stand  more  than  three  or  four  hours. 

Nearly  all  the  drilling  is  done  by  what  is  known  as  the  Canadian 
system,  using  poles  instead  of  rope.  Where  the  wells  are  shallow  it 
answers  fairly  well,  but  it  is  very  slow  and  uncertain  in  deep  holes. 
Some  wells  are  drilled  by  hand,  using  the  "  free  fall  system,"  which 
requires  the  services  of  4  to  G  men. 
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PIPE  LINES. 

The  oil  is  generally  carried  to  the  uearest  railroad  or  to  the  refinery 
by  pipe  lines.    The  following  are  the  principal : 

Potok  to  Jedlicze,  two  lines,  6  kilometers  in  length. 

Wietrzno,  Bobrka,  and  Rowne  to  Krosno,  16  kilometers  in  length. 

Ropianka  and  Wankowa  to  Olszanica,  two  lines,  14  kilometers  in 
length. 

Schodnica  to  Boryslaw,  two  lines,  14  kilometers  in  length. 

Schodnica  to  Brohobycz,  one  line,  23  kilometers  in  length. 

Weglowka  to  Korezyna,  one  line,  8  kilometers  in  length. 

A  considerable  portion  is  hauled  by  teams  to  the  refineries  when  the 
distance  is  not  more  than  10  kilometers. 

There  are  72  iron  tanks  scattered  among  the  various  fields  and  rail- 
road transfer  points,  with  a  total  capacity  of  about  250,000  barrels  of 
42  gallons. 

'         KEFINBRIES. 

There  are  a  considerable  number  of  refineries.  The  principal  ones  are 
as  follows: 

Peczenizya :  Szczepanowski  &  Co.,  near  Kolomea. 

Drohobycz:  M.  Gartenberg;  Lautenbach,  Schreyer  &  Co. 

Maryampolski :  Bergheim  and  MacGarvey,  near  Gorlice.    • 

In  some  localities  the  refinery  is  operated  by  one  or  two  men,  with 
only  one  small  still,  in  the  most  crude  manner. 

The  gravity  of  the  oil  varies  greatly.  That  of  the  main  body  of  pro- 
duction is  from  33o  to  36°  Baum6  (0.859  and  0.843),  and  ranges  from 
black  to  dark  amber  and  to  nearly  pea-green.  It  usually  has  from  2  to 
5  per  cent  of  paraffin. 

The  following  table  of  comparison  has  be^n  prepared  by  Mr.  Engler, 
and  is  no  doubt  approximately  correct: 

Comparison  of  the  products  of  Pefinsylrania  oil  tvith  those  of  Europe. 


Character  of  prodnct. 


Pennsyl- 
vania. 


Per  Mfit. 

Light  oils 10  to  20 

lUuiuinatiug 60  to  70 

Residuiiui 5  to  10 


Galicia. 

Per  cent. 
8  to    6 
55  to  65 
30  to  40 


Ronmania. 

Per  cent. 
4 
60  to  70 
25  to  35 


Alsace. 


Per  cent. 

35  to  40 
55  to  60 


Baku. 


2*er  cent. 
5  to  10 
32  to  50 
36  to  60 
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PRODUCTION. 


The  following  is  a  list  in  detail  of  approximate  daily  production  and 
approximate  number  of  i>roduciug  wells  in  1895 : 

Approximate  daily  production  and  number  of  welU  in  Galicia  in  1895. 


District. 


Rowne 

Wietrzno 

Bobrka  

Rapica-Riiska 

Siary 

Sekowa 

Harklowa 

Wojtowa 

Lipinki  

Kryg 

Plowco 

Libiisza 

8choclnica 

Boryslaw 

Rypne  

Ropianka 

Lodrna  


:  v»»iw..     Approxi- 

T^Tn        production 
^.w/iL.,      (barrels, 
diicing.  I  ^2 gallons). 


24 
15 
33 
42 
43 
35 
23 
31 
10 
17 


11 
220 

7 
38 

6 
21 


125 

10 

30 

150 

45 

50 

40 

6 

4 

20 

3 

o 

3,065 

60 

30 

10 

10 


District. 


Mrnkowa , 

Ropianka  -  Wan- 

kowa 

Pasieczua 

Sloboda 

Zagorz 

Weglowke 

Jwonicz-Bath 

Potok 

$ekowa-WoIa 

Klimkowka , 

Kobylanka 

All    otliers    esti- 
mated at 


Number 
of  wells 

pro- 
ducing. 


I  Approxi- 
:roat«  daily 
production 
i    (barrels, 
42  gallons). 


35 

130 

27 

125 

100 

100 

6 

■  5 

17 

80 

12 

10 

90 

310 

14 

10 

6 

15 

17 

50 

200 


500 


Total ,  1,100        5,000 


If  ultiplied  by  300  days,  approximate  yearly  production  1,500,000  barrels. 
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Mr.  Boverton  Redwood  kindly  furnished  the  statistics  of  the  pro- 
duction of  crude  petroleum  in  Galicia  given  in  the  following  table: 

Production  of  crude  petroleum  in  Galicia  from  1883  to  1896. 


Year. 


Barrels  of  l^ 

metric  centners 

(of  100  kUos) 

cacb. 


Barrels  of  42 

United  States 

gallons. 


1883, 

18S4, 

1885 

1886 

1887 

1888. 

1889 

1890 

1891 

1892. 

1893 

1894 

1895 

1896, 


166.500 

233,000 

333,000 

433,000 

532,000 

665,000 

746,000 

816,000 

1,083,168 

1, 096, 242 

1, 192, 016 

1, 200, 000 

1, 432, 067 

2,  265, 100 


179,584 

251, 309 

359, 167 

467, 025 

573, 805 

717, 256 

804,620 

880,121 

1, 168,  283 

1, 182,  385 

1, 285,  685 

1,294,296 

1, 544, 591 

2,  443, 080 


As  it  may  be  of  interest,  the  production  of  crude  petroleum  in  1895 
and  1896,  by  fields,  is  given  as  follows: 

Production  of  crude  petroleum  in  Galicia  in  1895  and  1896 j  by  field*. 


Fields. 


Marcinkowce,    Gorlicc,    Zagor- 

zany 275,880 

Skolyszyn,  Jaslo,  Krosno 773, 400 

Rymanow,  Sanok 15, 600 

Olszanica,    Ustrzyki,    Chyrow, 

Sambor' 127,680 

Drobobycz,     Boryslaw,    Skole, 

Krecbowice &50,734 

Stani8law6w,  Nadw6rna,  Kolo-  i 

myja !    104,80i> 


1895. 


Meter 
centners. 


BarreLs  of 
42  gallons. 


1896. 


Meter 
centners. 


Barrels  of  42 
gallons. 


198,  372 

556,113 

11, 217 


91,808 


Total 2,148,100 


291, 300 

788,600 

14, 200 


130,300 


209, 459 

567, 043 

10, 211 

93,692 


611,720  2,047,950  ;  1,472,578 


75, 361 


125,300 


90,037 


1,544,591  3,397.650  ,  2,443,080 


The  greatest  increase  in  production  occurred  at  Schodnica,  near 
Drohobycz.  This  district  produced  1,330,387  barrels  of  crude  petro- 
leum, or  nearly  GO  per  cent  of  the  total  output.  The  year  1896  shows 
an  increase  of  60  per  cent  over  1895. 
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The  average  price  for  1895  was  23.5  florius  per  metric  tou,  equal  to 
$1.30  per  barrel. 

1  florin  =40  cents. 

1  metric  ton  ^=2,204.74  pounds. 

1  metric  ton  =  7. 1905  barrels  of  crude  oil  of  42  gallons. 

1  metric  centner  =  100  kilos  =  220.462  pounds. 

•  According  to  tbe  latest  statistics  compiled  by  '*  Naphtha,"  the  Gali- 
cian  oil  production  in  1896  amounted  to  339,765  metric  tons,  or  about 
2,443,080  barrels.  Of  the  total,  287,705  metric  tons,  or  about  2,068,743 
barrels,  were  produced  by  the  48  members  of  the  Galician  Producers' 
Syndicate,  and  but  52,060  metric  tons,  or  374,337  barrels,  by  the  108 
independent  producers.  The  Austro- Hungarian  refineries  consumed 
315,260  metric  tons,  or  2,266,877  barrels,  of  crude,  and  260  metric  tons, 
or  1,870  barrels,  were  exported.  There  were  26,247  metric  tons,  or 
188,714  barrels,  consumed  by  small  refineries  at  points  of  production. 
The  shipments  from  the  different  fields  were  as  follows: 

Shipments  and  consumption  of  petroleum  in  Auetria^ Hungary  in  1896. 


Gorlice. 

Jaslo-Krosno 

Rymanow-Sanok 

Ustrzyki-Dolne-Sambor . 
Drobobycz-Scboduica  . . 
Stanisla  w-KoIomea 


Metric  tons. 

29,130 
74, 870 
410 
13,030 
185,020 
11,060 


Total  sbipmeuts 


The  consumption  of  crude  by — 

Galician  refineries 

Austrian  refineries  (outside  Galipia) 

Hungarian  refineries 

Exported 


313, 520 


Total  consumption 


108, 250 

120, 050 

84,960 

260 

313, 520 


Barrels  of  42 
gallons. 


209,459 

538,  353 

2,948 

93, 692 

1, 330, 387 

79,  527 

2,254,366 


778, 372 

863,219 

610, 905 

1,870 


2,  254, 360     I 


The  following  tables  are  taken  from  the  reports  of  the  Imperial  Min- 
ister of  Finance.  They  do  not  include  all  of  the  crude  oil  produced, 
but  refer  to  the  excise  tax  on  the  refined  product  i)rincipally.  Crude 
oil  pays  an  import  duty  into  Austria-Hungary  of  2.40  fiorins  in  gold 
per  100  kilos,  which  is  equal  to  about  .i?1.33  i)er  barrel;  if  below  0.830 
specific  gravity,  about  38^  Baume;  if  above  0.830  specific  gravity,  it 
pays  2  florins  per  100  kilos,  or  $1.11  per  barrel,  defined  petroleum 
pays  an  import  duty  into  Austria-Hungary  of  10  florins  for  100  kilos, 
or  about  $5.56  per  barrel.  Refined  i)etroleuin  made  in  Austria-Hun- 
gary pays  6.50  florins  excise  tax,  equal  to  about  $3.70  per  barrel. 
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Crude  oil  imported  first  pays  the  import  duty  and  if  refined  must  pay 
the  excise  duty  : 

Petroleum  in  Auetria- Hungary, 


Year. 


Nniuber 

of  re- 

flneries. 


Mineral  oil  shipped  from  places  of  prod  action  subject  to 

excise  duty — 


Under  payment  of  consnmp- 
tion  tax. 


Without  payment  of  con- 
sumption tax. 


To  be  exported  beyond  the 
customs  line. 


1883 
1884 
1885 
1886 
1887 
1888 
1881) 
1890 
1891 
1892 
1893 
1894 


65 
62 
65 
63 
61 
58 
56 
53 
51 
50 
49 
49 


Quintalt. 
201,811.52 
232, 943. 85 
340, 033. 77 
450, 989. 87 
541, 172. 56 
644, 145. 32 
671,742.20 
737, 296. 66 
805,  753. 30 
941,240.12 
949, 863. 36 
1,059,531.87 


BarrtU  of  42 
gallons. 

160,504 

185.264 

270, 434 

358,  679 

430, 403 

512,298 

534, 247 

586,383 

640, 828 

748, 582 

755,  441 

842,662 


(^intals, 
92.80 
259.  01 
1,499.64 
918. 15 
576.26 
1,684.55  ! 
6, 478. 66  ! 
5,491.77  i 
5, 789. 18 
8, 531. 42 
23, 948. 19 
35, 083. 64 


Barreh  of 
42  gallont. 

74 

206 

1,193 

730 

458 

1,340 

5, 153 

4,368 

4,604 

6.7a5 

19,046 

27,903 


Mineral  oil  shipped  from  places  of  production  subject  to  excise  duty— 


Year. 


Without  payment  of  consump- 
tion tax. 


Of  lens  density  than  770°  for 

induNtrial  purposes  as  solvent 

and  for  extracts. 


1883 

1884 

1885 

1886 ' 

1887 j 

1888 1 

1889 

1890 

1891 ! 

1892 ■ 

1893 

1894 !...i 


QuintalJi. 
822.  28 
1.334.12 

2,  877. 38 

3,  362. 42 
5,  288. 38 
4,398.67 
5,  749.  21 
7.  036.  76 
7,224.91 

10,  463.  75 
11.979.92 
14, 004. 50 


Barrels  of  4S 
gaUotis. 


\ 


654  j 
1,061  ' 
2,288 
2,674 
4,206 
3,498 
4, 572 
5,  596 
5,746 
8,  322 
9, 528 
11.138 


Quintals. 
202, 726. 60 
234, 536. 98 
344, 410. 79 
455, 270. 44 
547, 037. 20 
&50, 228. 54 
683, 970. 07 
749, 825. 19 
818,767.39  \ 
9<>0,235.29  I 
985.791.47 
1, 108, 620. 01 


Barrels  of  4t 
gaUofu. 

161,  232 

186, 531 

273, 915 

3(52,083 

435, 067 

517, 136 

543, 972 

596,347 

651, 178 

763, 689 

7SJ,015 

881, 703 
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Petroleum  in  Austria- Hungary — Continned. 


Year. 


1883 
1884 
18a5 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 


Tear. 


1883, 

1884. 

1885. 

1886 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893 

1894, 


Nnraber 
of  refin- 
eries. 


Mineral  oil  Bal]0<^t  ^  excise      Mineral  oil  not  subject  to 
daty.  excise  duty  (refined). 


65 
62 
65 
63 

61 
58 
56  \ 
53  I 
51  ! 
50 
49 
49 


Quintals. 
202, 726. 60 
234, 536. 98 
344, 410. 79 
455,  270. 44 
547, 037. 20 
650, 228. 54 
683, 970. 07 
749, 825. 19 
818, 767. 39 
960,235.29 
985,791.47 
1, 108, 620. 01 


Barrelt  of  4S 
gmUom. 

161, 232 
186,531 
273, 915 
362,083 
435,067 
517, 136 
543,972 
596,347 
651, 178 
763,689 
784, 015 
881, 703 


Quintals. 
60,  731.  53 
66, 802. 69 
66, 131. 31 

86. 737. 06 

70. 031. 07 
77, 214. 47 
99, 242. 77 

124, 211. 92 
137, 761. 68 
170,  778. 27 
170, 673. 61 
220, 228. 78 


Barrels  of 
4S  gaJUons. 

48,301 

63, 129 

52, 595 

68,983 

55,697 

61, 410 

78,929 

98,788 

109,564 

135, 823 

135,739 

175, 162 


Mineral  oil  not  snbject  to 
excise  dnty  (crude). 


Quintals. 

4,309.45 

723.36 

250.57 

2, 483. 16 

11, 402. 53 

11,532.27 

6, 462. 33 

11, 657. 91 

2, 595. 09 

12, 205. 43 

17, 298. 47 

848.41 


Barrels  of  4f 
gallons. 

3,099 

520 

180 

1,786 

8,199 

8,292 

4,647 

8,383 

1,866 

8,776 

12,438 

610 


Total. 


Quintals. 

267, 767. 58 

302. 063. 03 

410, 792. 67 

544, 490. 66 

628, 470. 80 

738, 975. 28 

789, 675. 17 

885, 695. 02 

959,124.16 

1, 143, 218. 99 

1, 173, 763, 55 

1, 329, 697. 20 


Barrels  <if  49 
gallons. 

212, 632 

240, 180 

326, 690 

432,852 

498,963 

586,838 

627,548 

703, 518 

762,606 

908,288 

932, 192 

1, 057, 465 


1  qnintal=220.462  poands. 

1  gallou  refined  oil  =^6.6  pounds. 

1  gallon  crude  oil =7.3  pounds. 

1  quintal  of  refined  :=0.795317  barrels  of  42  gallons. 

1  quintal  of  crude  =  0.71905  barrels  of  42  gallons. 

BOUMANIA. 

The  oil  belt  follows  on  the  flank  of  the  Oarpathian  Mountains,  from 
near  the  Iron  gate  to  Galicia,  its  course  being  first  nearly  east  for 
about  200  miles,  then  swinging  a  little  west  of  north  for  about  200 
additional  miles.  It  is  by  no  means  a  continuous  line  of  development, 
but  a  line  connecting,  in  a  general  way,  points  where  oil  is  being  pro- 
duced, with  a  width  of  from  5  to  15  miles  along  this  zone. 
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The  Carpathian  Moantains  have  a  backbone  of  igneous  rock,  and 
are  from  6,000  tx)  8,000  feet  in  height.  As  we  approach  the  plain  we 
find  the  newer  rocks  in  contact  with  the  older  ones  very  violently 
folded  and  crashed.  This  violent  folding  grows  less  as  we  descend, 
until  a  series  of  ^ellmarked  anticlines  and  synelines  are  observed,  and 
finally  these  are  lost  in  the  drift-filled  valley  of  the  Danube  Biver  to 
the  south  and  the  Pruth  to  the  east.  Kear  the  crest  of  the  compara. 
tively  symmetrical  anticlines  the  oil  is  found,  or  it  may  be  a  short  distance 
down  the  slope.  The  early  shaft  workers  located  their  pits,  attracted 
to  the  locality  by  springs  of  oil,  near  the  crest  of  the  anticlinal. 

The  exact  division  of  the  Tertiary  strata  holding  the  oil  is  difficult  to 
determine,  owing  to  the  few  fossils  exposed.  It  is  probably  found  in 
both  the  Miocene  and  Pliocene,  and  may  extend  in  some  localities  to 
the  Oretaceous. 

The  oil  is  generally  found  in  a  dark,  loosely  cemented  sandstone, 
firom  1  to  30  feet  in  thickness.  The  thicker  strata  ofben  carry  gravel 
and  bowlders;  the  covering  is  a  compact  blue  clay  or  shale  with  crys- 
tals of  gypsum  scattered  through  it.  The  presence  of  water  in  quantity 
will  of  course  prevent  the  sinking  of  a  shaft.  This  fact  necessitates 
the  selection  of  locations  near  the  anticlines;  the  depth  of  the  shaft  is 
often  above  the  drainage  of  the  valley.  These  shafts  are  simply  wells 
dug  down,  in  some  instances  to  700  feet  in  depth,  usually  1  meter  square. 
The  sides  are  secured  by  a  slight  cribbing  of  wood  or  wickerwork 
woven  in  a  circle.  The  man  at  the  bottom  has  a  separate  rope  attached 
to  his  body,  so  that  in  case  he  is  overcome  by  gas  he  can  be  hoisted  up 
and  revived.  Air  is  carried  down  by  a  6-inch  tin  pipe  secured  to  the 
corner,  and  the  air  is  supplied  by  a  pair  of  immense  bellows  at  the  top 
or  a  large  fan  worked  by  hand.  The  oil  is  hoisted  in  buckets,  some- 
times by  hand  windlasses,  or  it  may  be  by  a  gin  worked  by  horses.  In 
some  instances  the  winding  drum  is  driven  by  steam.  There  are  about 
750  of  these  hand-dug  wells,  which  produce  over  75  per  cent  of  the 
product,  and  about  40  drilled  wells  that  produce  the  remaining  25  per 
cent.  Some  20  to  25  scattered  throughout  the  region  are  dry  or  hope- 
lessly "  plugged." 

The  loose  nature  of  the  sand  prevents  the  general  use  of  the  working 
barrel  and  cups,  and  necessitates  the  hoisting  of  the  oil  in  a  bailer 
inside  the  casing,  atta<shed  to  a  small  wire  rope,  propelled  by  steam, 
when  the  wells  cease  to  flow. 

The  cost  of  drilling  wells,  owing  to  the  soft  nature  of  the  soil,  is 
greater  than  for  the  average  well  In  Pennsylvania.  The  inclination  of 
the  strata,  together  with  the  presence  of  scattered  bowlders,  increases 
the  risk  of  getting  a  crooked  hole.  In  some  cases  they  use  a  series  of 
light  riveted  casing,  telescoped  one  inside  of  the  other,  using  a  smaller 
size  when  it  is  impossible  to  drive  t;he  larger  size  deeper.  Several 
wells  have  been  under-reamed  below  the  8-inch  casing  to  the  oil  sand. 
The  depth  of  drilled  wells  runs  from  800  to  1,500  feet. 

There  are  a  number  of  short  pipe  lines  connecting  the  scattered  oil 
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fields  with  the  railroads.  A  considerable  qaantity  of  the  oil  is  hauled 
iu  casks,  holding  from  5  to  6  barrels,  mounted  ou  a  wagon  and  drawn 
by  oxen. 

The  pipe  lines  are  generally  owned  by  the  producers  and  refiners. 
Several  of  them  are  well  equipped  with  iron  tanks  and  pumps.  They 
are  as  follows : 

Glodeui  to  Gosa  Doicesti,  6  miles,  3-inch  pipe;  Soloncu  to  refinery  at 
Moenesti,  12  mil^,  3-inch  pipe;  Busteni  to  Doftana,  7  miles,  3-inch 
pipe;  Busteni  to  Ploesci,  6  miles,  2-inch  pipe;  Galibasi  to  Baicoi,  16 
16  miles,  2|inch  pipe. 

From  these  points  the  crude  oil  is  transported  in  tank  cars  that  hold 
from  80  to  100  barrels. 

There  are  86  refineries,  with  a  yearly  capacity  of  940,000  liters.  The 
great  majority  of  these  do  not  deserve  the  name,  however,  as  they  have 
only  one  or  two  small  stills.  The  largest  refinery  is  at  Bucharest;  one 
is  at  Moenesti  and  one  at  Monteosa.  Those  at  Tergoviste  and  Gampina 
are  of  good  size  and  well  equipped.  There  are  smaller  ones  at  Ploesci 
and  Buzeu. 

The  quality  of  the  oil  difliers  considerably  almost  in  the  same  locality, 
one  having  a  large  percentage  of  paraffin  and  another  showing  only  a 
slight  trace.  The  color  is  usually  a  dark  green  tinged  with  yellow. 
The  gravity  varies  from  33  to  42^,  the  general  average  being  from  36 
to  40^.    The  general  average  obtained  by  refining  is  as  follows: 

Average  yield  of  Roumanian  ail. 

Per  cent. 

Napbtha 5   to  12 

Uluminating  oil 35    to  50 

LabricatiDg  oil 10    to  12 

Paraffin i  to   4 

Loss  and  residaum «. 35    to45 

The  price  of  crude  oil  at  the  wells  ranges  from  $1  to  $1.20  per  barrel. 
The  import  duty  on  foreign  oil  imposed  by  the  Roumanian  Govern- 
ment is  as  follows : 

Import  duty  on  foreign  oil  in  Boumania, 

Grade  oil francs  per  100  kilos . .     20 

Refined  oil do....     15 

The  Government,  in  1895,  passed  some  very  liberal  laws  allowing 
foreigners  to  lease  oil  lands  from  the  natives,  and  also  to  lease  Gov- 
ernment lauds  on  payment  of  4  per  cent  of  the  net  profits  The 
Government  owns  about  one-quarter  of  the  entire  Kingdom. 

The  capital  invested  in  wells,  pipe  lines,  tanks,  and  fixtures  is  esti- 
mated at  $1,680,000;  capital  in  refineries  is  estimated  at  $800,000; 
total,  $2,480,000. 

Out  of  a  total  of  543,348  barrels,  or  7,557  tank  cars,  produced  in  1896, 
Koumania  absorbed  about  435,348  barrels.  The  remaining  108,000  bar- 
rels, or  1,500  tank  cars,  were  exported  to  Kronstadt  in  Hungary  and 
there  refined,  no  import  duty  being  imposed  on  this  amount  by  special 
agreement  with  the  Austrian  Government. 
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The  population  of  Itoamania  is,  in  roand  numbers,  6,000,000.  The 
consumption  per  capita  is  therefore  light,  owing  to  the  unenlightened 
condition  of  the  large  rural  population. 

The  price  of  water- white  oil  is  about  15  francs  per  100  kilos,  or  about 
9  cents  per  gallon. 

Production  of  crude  petroleum  in  Boumania  in  1896, 


Locality. 


Baicoi 

Glodeni 

Campina 

Dolftana  and  BuRteui 

Ochisori  and  Matitza 

Sarata  (Bnzeii) 

Tega , 

Other  localities 

Total 


Tank  carloads 

of  100  metric 

centners. 


250 
1,365 

300 
2,960 

178 

902 
1,602 


7,557 


Production  of  crude  petroleum  in  Boumania  from  1874  to  1896. 


District. 


Total. 


Tear. 


1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 


Prahova. 


Biisen. 


155 

780 

160 

820 

150 

760 

180 

760 

210 

750 

250 

700 

290 

710 

350 

740 

540 

700 

570. 

700 

1,560 

700 

1,350 

700 

880 

750 

950 

800 

890 

^40 

950 

1,010 

1,030 

1,100 

1,150 

1,050 

1,600 

1,100 

1,700 

950 

2,600 

925 

3.714 

904 

3.688 

902 

Bacau. 

220 
230 
280 
250 
250 
280 
300 
300 
310 
320 
300 
300 
290 
280 
360 
380 
600 
790 
850 
1,300 
1,  650 
1,838 
1,602 


Dimbo- 
vitsa. 


280 

300 

320 

320 

300 

300 

290 

300 

350 

350 

370 

340 

425 

500 

950 

1,800 

2,600 

3,800 

4,700 

3,500 

1,880 

1,544 

1,365 


Tank    '    Barrels  (42 
cars.     ,  U.S. gallons). 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2, 
2 

3 
4 
5 

8 
7 

7 

a 


435 

510 
510 
510 
510 
530 
590 
690 
900 
940 
930 
690 
345 
530 
010 
140 
330 
790 
250 
450 
055 
000 
557 


103, 176. 5 
108,569 
108,569 
108,569 
108,569 
110,007 
114, 321 
121,511 
136, 610 
139, 486 
210,667 
193,411 
168, 605. 5 
181,907 
218,576 
297,666 
383, 227 
488, 201 
593, 175 
535,  655 
507, 254. 5 
575,  200 
543,  348 
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GERMANY. 

The  most  important  oil  field  in  Germany  is  that  of  Alsace,  which  is 
one  of  the  provinces  that  formerly  belonged  to  France.  The  principal 
I)oints  of  production  center  around  Ha^^enaa,  some  25  miles  north  of 
Strasborg,  snrroanded  by  a^gently  sloping  fertile  plain,  the  River  Bhine 
being  to  the  east  and  the  Yosges  Mountains  on  the  west.  The  western 
limit  of  the  oil  field  is  considered  to  be  marked  by  the  outcropping  of 
the  J  ura  formation,  which  has  a  general  trend  northeast  and  southwest. 
To  the  east  of  this  line  the  Oligocene,  whose  geological  position  is 
toward  the  lower  part  of  the  Tertiary  period,  is  credited  with  producing 
the  bulk  of  the  oil.    The  Cretaceous  seems  to  be  wanting. 

The  oil-bearing  sands  are  dark  and  coarse,  more  or  less  compact,  and 
seem  to  form  great  lenticular-shax>ed  islands  from  50  to  250  feet  wide, 
1,500  to  2,500  feet  long,  and  from  1  foot  to  20  feet  in  thickness.  A  well 
may  pass  through  three  of  these  pays — the  first  at  135  to  160  meters, 
the  second  at  70  meters  below  the  first,  and  the  third  at  30  meters 
below  the  second  pay,  or  one  or  all  may  be  missed. 

At  Pechelbronn  (meaning  pitch  spring)  oil  has  been  known  for  many 
centuries.  Mining,  by  sinking  shafts,  was  commenced  there  in  1742, 
and  had  gone  on  until  1880,  at  which  time  workings  were  296  feet  below 
the  surface.  They  collected  the  sand  and  secured  4  per  cent  of  oil  from 
it,  by  heating  in  hot  water  or  distilling.  The  main  supply  oozed  out  of 
the  sand  in  the  openings.  Since  1880  over  600  wells  have  been  drilled, 
chiefly  with  the  free  fall  hydraulic  system.  Several  large  flowing  wells 
have  been  secured,  and  a  large  number  of  moderate  wells,  from  130  to 
500  meters  in  depth.  The  majority  were  dry  holes;  yet  there  are  a 
number  of  wells  now  pumping  60  to  100  barrels  per  day.  There  are 
23,000  acres  embraced  in  the  concessions  to  this  property.  The  produc- 
tion on  this  property  is  about  80,000  barrels  of  crude  per  year,  from 
about  60  wells. 

The  Gewerskschaft-Eudolf  property  embraces  200  concessions, 
amounting  to  85,000  acres,  and  is  producing  90  barrels  per  day. 

The  T.  O.  Steib  concessions  cover  a  large  area,  but  are  not  considered 
so  well  located.  The  oil  is  almost  black,  has  a  gravity  of  about  0.876 
(28°  B.),  and  carries  20  per  cent  of  water  as  it  comes  from  the  wells. 
By  steaming  it  most  of  the  water  can  be  separated  ft-om  it.  From  25 
to  30  per  cent  of  illuminating  oil  of  very  good  quality  is  obtained,  and 
a  large  proportion  of  lubricating  oil. 

The  import  duty  of  6  marks  per  100  kilos  ($1.96  per  barrel)  on  illumi- 
nating and  10  marks  per  100  kilos  on  lubricating  gives  all  the  oil  pro- 
duced in  Germany  a  decided  advantage. 

Oil  is  also  reported  in  the  southern  portion  of  Alsace,  near  the  town 
of  Golmar,  in  a  formation  similar  to  that  producing  oil  in  the  northern 
portion. 
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Hannaver  oilfields, — Sixty  miles  southeast  of  BremeD,  at  Weitze,  and 
25  miles  farther  southeast,  at  Oelheim,  there  is  a  prodactiou  of  about 
11,000  barrels  annually  of  a  very  dark,  heavy  oil.  Besides  these  points^ 
there  are  a  large  number  of  abandoned  wells.  There  are  several  places 
where  the  surface  sand  has  been  saturated  with  this  heavy  oil.  By 
scraping  it  up  and  placing  it  in  a  large  wooden  trough,  and  pouring  on 
hot  water  and  agitating  with  a  wooden  paddle,  several  gallons  of  dark, 
heavy  oil  can  be  skimmed  off.   This  is  generally  used  for  cart  grease. 

At  Weitze  there  were  14  wells  operated  in  1895,  and  the  entire  pro- 
duction is  20  to  25  barrels  per  day. 

Oelheim. — ^This  place  is  18  miles  east  of  the  city  of  Hannover  and 
about  5  miles  north  of  Peine.  This  is  an  old  field;  it  is  about  twenty 
years  since  the  first  wells  were  drilled,  by  Canadians.  When  the  oil 
sand  was  tapped  in  some  of  the  first  wells,  they  started  off  at  the  rate 
of  200  to  300  barrels  per  day,  and  caused  great  excitement,  but  in.  a 
short  time  salt  water  took  the  place  of  the  oil.  Both  here  and  at 
Weitze  operators  have  to  handle  a  large  amount  of  water  to  get  a  bar- 
rel of  oil.  One  company  here  had  88  wells,  another  25;  of  this  number 
only  18  are  producing  about  100  barrels  per  week,  and  they  probably 
pump  100  barrels  of  water  to  get  1  barrel  of  oil.  The  wells  are  60,  80, 
120,  and  150  meters  deep. 

Refineries. — At  Pechelbronn,  in  Alsace,  there  is  a  refinery  of  some 
magnitude;  one  at  Bodromstein,  from  which  22  to  26  per  cent  of 
illun)inating  oil  and  30  per  cent  of  lubricating  oil  is  obtained;  and 
one  in  Hannover,  at  Peine,  from  which  not  more  than  15  to  18  per 
cent  of  illuminating  oil  is  obtained,  but  a  much  larger  proportion  of 
lubricating  oil. 

The  production  of  petroleum  in  Germany  from  1890  to  1896  is  shown 
in  the  following  table. 

Production  of  petroleum  in  Germany  from  1890  to  1896 ^  tftc2u«ire. 


Year. 


1890 
1891 
1892 
1893 
1894 
1895 
1836 


Production. 


Metric  tons . 


15, 226 
15, 315 
14,  257 
13, 974 
17, 232 
17, 051 
20,  395 


Barrels  (42 
gallons). 


108,295 
108, 927 
103, 323 
99,  395 
122,563 
121,  277 
145, 061 
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The  following  table  shows  the  production  and  valae  of  petroleam  in 
the  German  Empire  in  1894  and  1895,  by  states. 


Production  and  value  of  petroleum  in  the  German  Empire  in  1894  and  1895, 

state. 

18M. 

Quantity. 

Value. 

Metric  tons. 

Barrels. 

Marks. 

Dollars. 

Alsftce- Lorraine .--.. 

15,632 
1,600 

Ill,  183 
11,380 

813, 284 

195. 188 

Prassia 

159, 163           38. 199 

Total 

972, 447 

17,232 

122,563 

233,387 

Stote. 

18B5. 

Quantity. 

Value. 

Metric  tons. 

Barrels. 

Marks. 

Dollars. 

Alsace-Lorraiue 

15, 439 
1,612 

109, 812 
11,465 

121, 277 

776, 671 
185,784 

186, 401 
44,588 

Prussia 

Total 

17,051 

962,455 

230,989 

The  valae  of  the  20,395  metric  tons  produced  in  Alsace  and  Prussia 
in  1896  was  1,188,511  marks,  amounting  to  $285,243,  or  $1.97  per  barrel. 


GREAT  BRITAIN. 

The  mineral  statistics  of  the  TJnited  Kingdom  give  the  production  of 
petroleam  from  1886  to  1895  as  follows: 

Production  of  petroleum  in  Derbyshire,  England,  from  1886  to  1896, 


Year. 


1886. 

1887. 

1888. 

1889. 

1890 

1891. 

1892 

1893 

1894 

1895 


Value  of  49  long  tons  in  1894,  £92:=$448. 
Value  of  15  long  tons  in  1895,  £28=$136. 


Tons 

(2.240 

pounds). 


43 

66 

35 

30 

35 

100 

218 

260 

49 

15 


Barrels 
(42  gallons). 


314 
482 
256 
219 
256 
731 
1, 594 
1,900 
358 
110 
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The  quantity  and  valae  of  oil  shale  produced  in  Great  Britain  ft*om 
1890  to  1895  are  shown  in  the  following  table.  Most  of  the  oil  shale  is 
mined  in  Scotland. 


Production  and  value  of  oil  shale  in  Great  Britain  from  1890  to  1895, 


Prodaction. 

Value. 

Tons. 

2, 212, 250 

£608,  369 

2,361,119 

707, 177 

2, 089, 937 

522,484 

1, 956, 520 

489,130 

1,986,385 

496,596 

2, 246, 865 

561, 716 

The  crnde  oil  varies  from  about  20  to  30  imperial  gallons  per  ton  of 
2,240  pounds;  the  ammonia  water,  yielding  sulphate  of  ammonia,  from 
25  to  65  pounds  per  ton.  The  products  f^om  crude  oil  vary  to  a  less 
extent,  and  from  100  gallons  thereof  the  following  may  be  considered  as 
about  an  average  yield : 

Average  yield  of  100  gallana  of  crude  ehaJe  oil. 


Spirit 

Burning  oil 

Gas  oils,  0.840  to  0.865  sp.  gr  .. 
Heavy  oils,  0.875  to  0.895  sp.  gr 
Paraffin  scale 

Total 


Galloiw. 


5 
30 

8 
16 
14 


73 


There  is  also  a  small  residue  of  tar  and  (ioke  suitable  for  burning. 
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ITALY. 

Nataral  petroleam  prodaced  in  Italy  has  been  used  for  more  than  a 
century,  the  first  oil  being  obtained  by  sinking  shafts  30  to  60  feet  in 
the  valley  of  the  river  Faro,  near  Parma,  in  the  division  of  Emilia.  It 
was  used  in  the  crude  state  for  lighting  the  cities  of  Oenoa,  Parma,  and 
Borgo  San  Donnino. 

A  number  of  localities  have  produced  oil  in  more  or  less  quantity 
from  artesian  wells,  namely :  Ozzano,  in  the  valley  of  Faro,  district  of 
Emilia;  Eivanazzano,  in  the  valley  of  Stafforia;  Salsomozzoui,  west  of 
Parma,  district  of  Emilia;  Salosominore,  west  of  Parma,  district  of 
Emilia;  Vallea,  in  the  province  of  Piacenza;  Monteechino,  in  the 
province  of  Piacenza.  There  are  also  a  great  number  of  small  pits 
furnishing  oil,  and  numerous  natural  gas  outlets  have  been  found 
scattered  along  the  northern  slope  of  the  Apennines,  from  southeast 
of  Bologna  to  Eivanazzano  near  the  Stafforia  Kiver,  in  what  is  gen- 
erally known  as  the  zone  of  Emilia.  Numerous  pits  and  wells  have 
ceased  to  yield  oil. 

The  geological  horizon  which  produces  the  oil  has  been  assigned  to 
the  Tertiary,  and  is  probably  Miocene  or  Pliocene.  The  formation  con- 
sists of  the  usual  tough  clay,  covering  a  bed  of  loose,  or  it  may  be 
rather  compact,  sand.  There  are  a  number  of  short  anticlines  parallel 
to  the  trend  of  the  mountains. 

Some  of  the  natural  oils  are  as  white  as  refined  burning  oils,  and  are 
burned  without  refining,  the  wick  taking  up  all  of  the  oil  in  the  lamp; 
some  are  black,  and  some  have  a  straw  color,  but  the  greater  part  of 
the  product  is  a  light-green  amber.  The  gravity  varies  from  0.802  (45^ 
B.)  to  0.905  (250  B.). 

The  history  of  drilling  artesian  wells  in  Italy  shows  a  series  of  dis- 
appointments. The  free  fall  hydraulic,  the  Canadian,  and  the  rope 
systems  have  all  encountered  serious  difficulties,  owing  to  the  irregular 
nature  of  the  upper  measures  and  their  inclination. 

Oil  is  also  found  in  the  valley  of  the  Pescara  River  near  Chieti,  and 
in  the  valley  of  the  Livi  River,  between  Rome  and  Naples.  Asphalt  is 
found  20  miles  east  of  Pescara.  Petroleum  from  Ozzano,  with  a  specific 
gravity  of  0.807,  will  give  37.3  per  cent  naphtha  and  benzine,  40.4  per 
cent  illuminating  oils,  and  20.2  per  cent  lubricating  oil. 

The  excise  duty  imposed  on  oil  produced  in  Italy  is  10  francs  per  100 
kilos,  while  a  duty  of  48  francs  is  placed  upon  all  foreign  oil  imported. 

The  mining  laws  in  Italy  are  different  in  every  one  of  the  ancient 
States.  The  minerals  of  all  descriptions  are  controlled  by  the  Govern- 
ment. Usually  the  Government  gives  to  a  party  that  wishes  to 
prospect  for  oil  the  right  to  do  so  in  a  temporary  way.  Should  the 
search  prove  successful,  the  party  is  then  entitled  to  a  royal  definite 
concession. 

The  returns  in  Italy,  notwithstanding  the  many  shows  of  oil  and  gas, 
have  not  beeu  satisfactory  in  a  general  way. 
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From  the  yolameo  of  Eivista  del  Servizio  MiDerario  the  followiog 
Btiitemeots  are  extracted  regarding  the  production  of  petroleum  in  this 
conn try: 

Production  o/pttroleHK  In  Italg/rom  ISSO  to  JS9a. 


s 

QBMtitr. 

Pr»diicU«i. 

NutnbBF 

T«r. 

"i^- 

'^*;;*" 

Doited 

StBtH 

Dnitv 

line. 

ToUl 

V.10B. 

ployed. 

Liro. 

Dollan. 

Lire.            DoUui. 

I860.... 

3 

6 

36 

800.00 

21.44 

4,000 

772 

5 

1861.... 

6 

4 

29 

800.00 

21.31 

3,200 

618 

8 

1862..., 

4 

29 

800.00 

21.31 

3,200 

GIS 

9 

1863.... 

8 

58 

800.00 

21.29 

6,400 

1,2% 

18 

1864.... 

10 

72 

800.00 

21.41 

8,000 

1,544 

32 

1865.... 

10 

315 

2,2^ 

209.52 

5.62 

66,000 

12,738 

.  70 

1866.... 

12 

138 

992 

269.86 

7.24 

37,  240 

7,187 

57 

1867.... 

11 

110 

791 

349.10 

9.37 

38,400 

7.411 

58 

1868.-.. 

61 

367 

435.29 

11.67 

22,200 

4,285 

52 

1869.... 

20 

144 

800.00 

ai.65 

18,000 

3,118 

45 

1870.-. 

12 

86 

800.00 

21.55 

9,600 

1,853 

30 

1871.... 

38 

373 

263.16 

7.07 

10,000 

1,930 

40 

1872.... 

46 

331 

208.69 

5.60 

9,600 

1,^ 

36 

1873.... 

65 

467 

172.31 

4.63 

11,200 

2,162 

35 

1874.-. 

84 

604 

152.38 

4.00 

12,800 

2,470 

37 

1875.... 

113 

812 

138.05 

3.70 

15,600 

3,011 

38 

1876.... 

402 

2,890 

123.38 

3.31 

49.600 

9,673 

72 

1877.... 

408 

2,934 

132.35 

3.55 

64,000 

10,422 

45 

1878..-. 

602 

4,328 

102.99 

2.76 

62,000 

11,966 

98 

1879.... 

402 

2,890 

124.37 

3.34 

50,000 

9.650 

70 

1880..- 

283 

2,  OK 

313.05 

8.40 

88,595 

17,099 

24 

1881.... 

172 

1,237 

445.00 

11.94 

76,540 

14,772 

24 

1882.... 

183 

1,S16 

474.55 

11.97 

86,844 

15,761 

121 

1883.— 

m 

1,618 

259.49 

6.96 

58,387 

11,269 

92 

1884.... 

397 

2,834 

341.18 

9.16 

135, 452 

26,142 

110 

1885.... 

270 

1,941 

407.65 

10.92 

110,066 

21,243 

136 

1886.... 

219 

1,575 

416.11 

11.16 

91, 130 

17,588 

145 

1887.... 

208 

1,497 

364.04 

9.76 

75,720 

14,614 

135 

1888.-.. 

174 

1,251 

319. 71 

8.58 

55,630 

10,737 

76 

1889.... 

177 

1,273 

288.13 

7.73 

51,000 

9,843 

70 

1890.... 

417 

2,998 

289.21 

7.77 

120,603 

23,276 

177 

1891.... 

1,190 

7,909 

298.91 

8.02 

328,800 

63,458 

230 

1803.... 

2,652 

19,068 

299.80 

8.05 

795,050 

153,445 

130 

1894.... 

2,854 

20,520 

296.88 

7.97 

847. 260 

163,521 

194 

1893.... 

3,594 

25,841 

258.90 

6.95 

930,496 

179,586 

1S4 
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Production  of  crudo  petroleum  in  Italy  in  1895 f  hy  districts. 


Mining  dUtariot. 

Nam- 
berof 
wellii. 

Production. 

Number 

of 
laborers. 

Qnantity. 

Value. 

Metric 
tons. 

• 

Barrels 

of  42 

gallons. 

Per  too. 

ba^^'l.        Total. 

Total. 

Emilia 

Roma 

Total  .. 

3 
3 

3,532 
62 

25,395 
446 

Lire. 
260.00 
196.71 

Lirs. 
$6. 98     918, 320  #177, 236 
5. 27  '     12, 176         2,  350 

114 
20 

6 

3,594 

25,841 

258.90 

6. 95  1  930, 496     179, 586 

1 

134 

Production  of  refined  petroleum,  benzine,  and  gaeoline  in  Italy  in  1895,  hy  districts. 


Mining  dis- 
trict. 


Milano . 
Boma  . . 


Total 


Province. 


Num- 
ber of 
works 

in 
opera- 
tion. 


.p. 

I  Pi 


Parma  . . 
Piacenza 
Chieti... 


) 


Production. 


Quantity. 


Valuo. 


Metric 
tons. 


4,185 


6 


Barrels 

of  42 

gallons. 


33,291 


Per  ton. 


Lire. 
526. 03 


Per 
barreL 


48 


$12. 76 


550.00   13.27 


3  4,191  33,339  526.07   12.76 


Total. 


Total. 


Lire. 
2, 201, 464  $424, 883 

3,300  637 


Num- 
ber of 
labor- 
ers. 


50 


11 


2,204,764'  425,520,    61 


Production  of  refined  petroleum  in  Milano  district,  Italy,  in  the  year  1895. 


Kind  of  product. 


Refined  petro- 
leum   

Benzine 

Gasoline 


Num- 
ber of 
works. 


2 


\j 


Total 


Quantity. 


Valce. 


Metric 
tons. 


2,902 
638 
645 


4,185 


Barrels  of , 
42  gallons. 


23,085 
5,075 
5,131 


Per  ton. 


Per 
barrel. 


Lire. 
559.82 
499.76 
400.00 


$13. 58 

12.12 

9.70 


33,291 


526. 03     12. 76 


Totol. 


Lire. 
1, 624, 614 
318,850 
258,000 


2, 201, 464 


$313, 551 
61, 538 
49,794 


424,i883 


Num- 
ber of 
labor- 
ers. 


50 


The  prodaction  of  the  Ghieti  district  was  all  reported  as  illamina- 
ting  oil. 
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INDIA. 

Petroleum  is  found  in  Upper  and  Lower  Burma.  This  division  ot 
India  lies  in  the  extreme  east. 

In  the  tables  following  a  number  of  localities  have  been  placed  under 
the  head  of  Burma,  and  this  includes  98  per  cent  of  the  entire  produc- 
tion. The  year  1894  shows  a  gain  of  about  8  per  cent  over  1893,  and 
the  year  1895  shows  a  gain  of  about  10.5  per  cent  over  the  year  1894. 
All  varieties  from  tar  to  natural  lamp  oil  are  produced.  Some  are  very 
rich  in  paraffin;  others  have  only  a  trace. 

A  refinery  is  operated  by  the  Burma  Oil  Company,  on  the  river 
at  Dunniedaw,  close  to  Eagoru.  It  has  been  recently  enlarged,  and  is 
now  said  to  have  a  capacity  of  250,000  barrels  per  year. 

The  following  table  shows  the  production  of  petroleum  in  India  from 
1889  to  1895. 

* 

Production  of  petroleum  in  India  from  1889  to  1895, 


Year. 


1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 


Prodactioxi. 


Gallons. 


3, 298. 737 

4, 931, 093 

6, 136, 495 

8,  725, 331 

10, 359, 812 

11, 139, 600 

13, 014, 000 


BarrelH  (42 
IT.  S.  gallonn). 


94,250 
140,888 
175, 328 
249,295 
295,994 
318, 274 
371, 830 


In  the  following  table  is  given  the  production  of  petroleum  in  India, 
by  Provinces  or  States,  in  1894  and  1895. 

Production  of  petroleum  in  India  in  1894  and  1895.  (a) 


Province  or  State. 

1894. 

1895. 

Quantity. 

Value. 

Quantity. 

Value. 

Assam 

LiUrs. 

758, 321 

49, 618, 882 

7,915 

227,173 

Rupees. 

33,380 

1, 057, 545 

409 

9,375 

Liters. 
165,541 
58, 955, 888 
7,088 

Rupees. 

7,287 

1, 534, 951 

353 

Burma '. 

Puniab 

Native  states 

Total 

50, 612, 291 

1, 100, 709 

59, 128, 517 

1,542,591 

aFumished  by  the  Department  of  Revenue  and  Agriculture,  Calcutta,  in  "Review  of  Mineral 
Production  in  India  for  1894  and  1895." 
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lrupee=:$0.436;  1  imperial  gallon =4.54  liters;  35  imperial  galloii8= 
1  barrel. 

The  oil  wells  in  Burma  famish  most  of  the  petroleum,  and  the  output 
of  this  Province  in  1895  shows  an  increase  of  nearly  19  x)er  cent  as 
compared  with  the  previous  year. 

JAPAN. 

The  following  tables,  translated  ft-om  a  report  on  <<  The  Occurrence 
of  Petroleum  in  Japan,"  published  last  year  by  the  Geological  Survey 
of  Japan,  show  that  this  country  produces  only  9.5  per  cent  of  the  oil 
consumed,  and  nearly  all  of  this  amount  -comes  from  the  district  of 
Echigo.  A  great  part  of  this  comes  from  shafts,  although  there  are  a 
number  of  wells  producing  in  a  small  way.  The  tables,  however,  show 
a  large  increase  from  1893  to  1894.  This  report  also  states  that  in  the 
oil  fields  of  Jai)an  2,390,839  tsubo,  equal  to  1,976  acres  (1  tsubo  being 
equal  to  about  6  square  feet),  were  in  operation,  while  3,188,090  tsubo 
(equal  to  2,634  acres)  were  in  suspension  at  the  close  of  1894.  Mineral 
Eesources  for  1894  gave  a  large  amount  of  detailed  information  on  the 
production  of  oil  in  this  country. 

Mr.  K.  Nakashima,  of  the  Oeological  Survey  of  Japan,  writes  as  fol- 
lows: ^' There  is  no  doubt  that  the  production  of  petroleum  is  annually 
increasing  in  Japan,  due  partly  to  the  introduction  of  boring  apparatus 
from  the  United  States,  and  partly  to  the  discovery  of  new  localities 
five  years  ago  in  the  neighborhood  of  Kagaoka  town,  in  Echigo.  But 
if  the  extent  and  nature  of  oil  fields  in  Japan  are  compared  to  those  of 
the  United  States  and  Eussia,  they  are  nothing  but  pigmy  tp  giant, 
and  however  much  the  production  of  Japan  may  increase,  it  will  be 
only  a  small  proportion  of  the  imported  oil." 

Production  of  petroleum  in  Japan  1875  to  1894,  inclueite. 


Year. 

Production. 

Value  received  for  cmde 

Crnde. 

Refined. 

and  refined  sold. 

Koko.  a 

Gallons. 

Koko.  a 

Gallons. 

Yen.  6 

Dollars. 

1875.... 

1876.... 
1877.... 
1878.... 
1879.... 
1880.... 
1881.... 
1882.... 
1883.... 
1    1881.... 
18&5.... 
1886.... 

4,830 
8,155 
10, 114 
18,920 
24,816 
26,974 
17,  721 
16,  450 
21,  659 
29,541 
30,931 
40, 113 
1 

191,  751 

823, 753 

401,  526 

751, 124 

985, 195 

1. 070, 868 

703, 524 

653,  065 

859,  862 

1, 172,  778 

1, 227, 961 

1, 592, 486 

• 

I 

1    ■ 



1 



I 

i 

1 

..1.        .. 

6,215 

7,326 

13, 487 

246,  735 
290,842 
535, 434 

107,964 

98,496 

136, 911 

55, 170 
50,331 
69,962 

al  koku  =  39.7  gallons. 


61  yen  =  $0,511. 
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Produeiian  of  petroleum  in  Japan  1875  tO  1894,  inelutive — Continaed. 


Year. 

Production. 

Value  received  for  omde 
and  refined  eold. 

Grade. 

Beaned. 

Kokii.A 

GaUons. 

KokiLA 

Gallons. 

Yen.  5 

Dollart. 

1887.... 

30,304 

1,203,069 

8,830 

850,551 

126,298 

64,538 

1888.... 

39,606 

1, 572, 318 

4,511 

179,087 

138,602 

70,826 

1889.... 

65,8tl 

2, 218, 079 

7,097 

281, 751 

250,977 

128,249 

1890.... 

54,399 

2, 159, 640 

11,180 

443,846 

221, 478 

113, 176 

1891.... 

55,983 

2, 222, 525 

13, 012 

516, 676 

207,029 

105, 792 

1892.... 

72,893 

2, 893, 852 

13, 431 

533,211 

207,245 

105,902 

1893.,.. 

83,644 

3, 320, 667 

10,941 

434,858 

178,290 

91,106 

1894.... 
Total. 

138,077 

5, 481, 657 

13,980 

555,006 

245, 697 

125,551 

781,000 

31, 005, 700 

110, 010 

4, 367, 397 

1, 918, 987 

980,602 

a  1  koka  :=  30.7  gallons. 


M  yen  =  10.611. 


Froduciion  of  crude  petrolwm  in  Japan  in  1880, 1884,  1886,  189S,  1893  and  1894,  by 

dietricU, 


District 

1880. 

1884. 

1885. 

Kokn. 

Gallons. 

Kokn. 

Gallons. 

Kokn. 

Gallons. 

Echiso 

22,607 

3,875 

229 

263 

897,498 

153,838 

9,091 

10,441 

24,482 

3,784 

•  771 

481 

23 

971,935 

150,225 

30,609* 

19,096 

913 

26,923 

3,630 

806 

425 

148 

1, 029, 143 

144,  111 

31,959 

16,873 

5,875 

Totoumi 

Ugo 

v^  1^  V  ......     ...... 

Shinano 

Ishikari 

Ibnri 

Kotsake 

fl 

Total 

26,974 

1, 070, 868 

29,541 

1, 172, 778 

30,931 

1, 227, 961 

/ 
District 

1892. 

• 

1883. 

1894. 

• 

Kokn. 

Gallons. 

Kokn. 

Gallons. 

Kokn. 

GaUons. 

EchifiTO 

69,042 

2,832 

340 

626 

53 

2, 740, 968 

112, 430 

13,498 

24,852 

2,104 

80,259 

2,507 

118 

402 

78 
280 

3, 186, 282 
99,528 

4,685 
15, 959 

3,097 
11, 116 

134,  826 

2,548 

345 

248 

105 

5, 352, 592 

101, 156 

13,697 

9,846 

4,168 

•UVUA^V    .    ....    .... 

Totoumi 

Ugo 

Shinano 

Ishikari 

Iburi 

Kotsuke 

5 

198 

Totdl  .... 

72, 893 

2, 893, 852 

83,644 

3,  320,  667 

138,077 

5, 481, 657 
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Importation  of  petroleum  into  Japan  from  1868  to  1894 ^  inclu9%ve. 


Ya»r. 


1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880 

1881. 

1882. 

1883. 

1884 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893, 

1894. 


Qoantity  (gallona). 


31,954 

5,867 

52,711 

152,296 

446,804 

1, 000, 959 

1, 291, 179 

2, 775, 354 

2, 888, 729 

2, 682, 252 

10, 687, 753 

16, 799, 642 

14, 895, 892 

8,007,200 

20, 682,  205 

23, 631,  055 

17, 534, 885 

17, 636,  020 

25, 100, 220 

21,058,865 

28, 507, 767 

36, 998, 843 

42, 663, 580 

40, 482, 160 

32, 689, 275 

49, 763, 392 

55, 643, 719 


Total 474,110,578 


Value. 


a  Yen. 


7, 

1 

21 

72 

160 

330 

306 

573 

444 

605 

1,803, 

2,185 

1,400; 

979, 

2,320, 

2,456 

1,  773, 

1,667 

2,358 

1,871 

3, 519, 

4,587, 

4,950 

4,535 

3, 328 

4, 401 

5,135 


51, 797 


236 
662 
516 
170 
608 
599 
723 
671 
134 
598 
076 
223 
471 
112 
905 
261 
361 
722 
498 
428 
255 

ia5 

256 
720 
398 
041 
332 


111 


Dollars. 


3,698 

849 

10,995 

36,879 

82, 071 

168,  936 

156,735 

293, 146 

226,952 

309,461 

921, 372 

1, 116, 649 

715, 641 

500,326 

1, 185, 982 

1, 255, 149 

906,187 

852,206 

1, 205, 192 

956,300 

1, 798, 339 

2,344,026 

2, 529, 581 

2. 317, 753 

1, 700, 811 

2, 248, 932 

2, 624, 155 


26, 468, 323 


a\  yeu  =  $0,511. 


JAVA. 

V 

The  reports  and  statements  from  this  oil  field  show  a  great  increase 
in  the  production  and  refining  of  petroleum.  The  largest  operators  are 
the  Dordrecht  Society  for  the  Petroleum  Industry  of  Amsterdam. 
They  own  a  number  of  wells  in  central  and  eastern  Java,  and  very 
large  concessions  of  territory.  The  Soerabaya  field  has  25  flowing 
wells  and  the  Koetei  15  partly  flowing.  These  two  fields  yield  enough 
crude  to  produce  20,000  gallons  of  lefined  petroleum  daily.  A  number 
of  large  wells  recently  developed  are  reported.    This  company  operates 
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two  large  refineries,  one  at  Soerabaya,  the  other  at  Samarang.  They 
have  a  tin-can  factory  at  Soerabaya  and  a  wooden  case  factory  on  the 
island  of  Borneo.  The  following  table,  giving  the  prodaction  of  petro- 
leum in  the  above  districts  in  1895  and  1896,  shows  an  increase  of  72 
per  cent  in  1896  over  1895. 

Production  of  petroleum  in  Java  in  1895  and  1896^  hy  districts. 


' 

] 

1896. 

1896. 

1    Residency  of  Soerabaya : 

Crude gallons. . 

Refined cases.. 

'    Residency  of  Rem  bang : 

Crude gallons.. 

Refined cases . . 

8, 915, 088 
525, 004 

3, 418, 380 
222,904 

11, 069, 668 
604,418 

10, 141, 535 
638,916 

Oil  is  also  found  in  Timor,  Borneo,  and  the  Philippine  Islands. 
The  production  of  petroleum  in  Java  for  four  years  past  is  shown  in 
the  following  table : 

Production  of  etude  petroleum  in  Java  from  1893  to  1896, 


Year. 


1893 
1894 
1895 
1896 


Unite<l  State« 

barrels  of  42 

gallons. 


400,000 
168,000 
293,654 
505,029 


Of  the  605,029  J>arrels  produced  in  1896,  263,564  barrels  were  pro- 
duced in  Soerabaya  and  241,465  in  Rembang. 

SUMATRA. 

Perhaps  no  localities  producing  petroleum  have  shown  more  wonder- 
ful possibilities  during  the  past  year  than  these  far-off  islands  of 
Sumatra  and  Java.  Their  position,  so  far  east  of  present  competition, 
and  near  to  China,  India,  and  Australia  with  their  immense  population, 
together  with  cheap  labor  and  nearness  to  tide  water,  gives  these  locali- 
ties great  commercial  advantages. 

The  following  translation,  published  by  the  American  Manufacturer, 
of  a  report  made  by  Mr.  F.  Stampfel,^  is  very  clear  and  instructive: 

*'The  northeastern  part  of  the  island  of  Sumatra  occupies  a  promi- 
nent and  promising  position  among  the  oil  fields  of  more  recent 
development.    The  existence  of  mineral  oil  in  those  regions  was  known 


1  Correspondence  Chemiker  and  Techniker  Zeitnng,  Vienna,  August  21,  1896. 
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since  time  immemorial,  especially  in  the  district  of  Lanj^kat,  where  it 
rose  to  the  surface  in  considerable  quantity  at  different  places  at  the 
foot  of  the  low  hills  which  branch  off  from  the  principal  mountain 
range  in  an  easterly  direction.  The  natives  used  the  oil  for  medicinal 
and  other  i>urposes. 

"The  topography  of  Sumatra  is  very  simple.  An  uninterrupted 
range  of  mountains  called  Boukit  Barisan,  or  Chain  Mountains, 
branching  out  only  in  the  extreme  northeastern  end,  traverses  the 
island  from  north  to  south  for  a  distance  of  about  1,000  miles.  Its 
height  averages  from  1,500  to  0,000  feet.  The  highest  peak,  which  at 
the  same  time  is  a  very  active  volcano,  is  the  Indrapura,  11,800  feet 
high  and  about  Ih^  south  of  the  equator.  The  watershed  of  this 
mountain  chain  runs  near  the  coast  of  the  Indian  Ocean,  falling  off 
very  abruptly,  on  one  side  almost  directly  into  the  ocean,  while 
along  the  eastern  coast  a  broad,  level,  and  uniform  alluvial  territory 
extends  in  a  north  and  south  direction  through  the  whole  length  of 
the  island. 

'*  Tlie  first  practical  attemt)ts  to  produce  oil  in  large  quantities  and 
to  utilize  it  commercially  were  made  by  the  Royal  Dutch  Oil  Company 
in  1892  at  a  locality  named  Telaga  Side,  where  the  natives  for  genera- 
tions procured  their  oil,  that  rises  here  in  small  pits  to  the  surface. 
Operations  in  this  neighborhood  were  accompanied  by  excellent  results, 
each  fountain  producing  from  300  to  400  barrels  a  day.  The  wells 
were  drilled  in  depths  ranging  between  400  and  600  feet.  Within  a 
short  time  the  company  had  such  an  enormous  stock  of  crude  oil  on 
hand  that  drilling  operations  had  to  be  stopped.  The  erection  of  a 
refinery  and  pipe  line  was  pushed  energetically,  with  the  result  tliat 
since  September,  1894,  this  company  has  been  able  to  ship  large  quan- 
tities of  refined  petroleum.  Tbe  present  shipments  amount  to  10,000 
cans  of  4  gallons  each  every  week.  The  refinery  is  now  being  enlarged 
so  as  to  triple  its  capacity.  It  is  located  at  Pankalan  Berandan,  on  a 
bay  about  10  miles  from  Telaga  Side,  which  oft'ers  good  anchorage  for 
vessels.  The  oil  is  piped  to  this  port  through  a  5-inch  pipe  line.  A 
second  8-inch  pipe  line  is  now  in  course  of  construction  in  order  to 
supply  the  enlarged  refinery  with  sufficient  crude  oil.  The  Royal 
Dutch  Oil  Company,  of  Pankalan  Berandan,  has  obtained  from  the 
Dutch  Government  a  land  grant  covering  10  square  miles.  Telaga 
Side  is  the  center  of  this  territory.  The  company  has  produced  only 
illuminating  oil  so  far,  all  the  residue  is  burned  up  so  that  the  column 
of  smoke  can  be  seen  for  miles  around.  The  petroleum  is  shipped  in 
4-gallon  tin  cans,  two  always  being  i)acked  in  one  wooden  box. 

"The  company  operates  its  own  sawmill  to  cut  boards  for  these 
boxes,  as  well  as  a  factory  provided  with  the  most  modern  machinery  for 
the  wholesale  manufacture  of  the  tin  cans.  The  management  consists 
entirely  of  Americans,  who  employ  the  usual  rox)e-drill  method,  and 
procure  their  apparatus  from  the  Oil  Well  Supply  Company,  of  Brad< 
18  GEOL,  PT  5 56 
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ford  aud  Pittsburg,  Pennsylvania.  This  firm  supplies  all  the  drilling 
machinery  in  double  sets,  and  sends  a  reliable  fitter-up  and  driller  along. 
The  large  machine  shops  at  Penaug  are  called  upon  for  repairs  and  other 
material.  The  refinery  of  Pankalan  Berandan  lies  18  miles  northeast 
of  the  city  of  Langkat  or  Tandjong  Poera. 

"  The  success  of  this  company  drew  many  foreign  operators  to  the 
province  of  Langkat,  but  only  a  few  were  able  to  secure  oil  land,  for 
the  whole  territory  is  now  controlled  almost  exclusively  by  the  follow^ 
lug  firms,  which  are  all  pushing  the  drill  with  utmost  activity :  (1)  The 
Maatschappij  tot  Mijn  en  Bosch  Exploitatie;  (2)  the  Bombay-Bur- 
mah  Trading  Corporation,  Limited;  (3)  the  Netherlaudsche  Handel 
en  Petroleum  Maatschappij,  all  of  Tandjong  Poera. 

"  The  Maatschappij  tot  Mijn  en  Bosch  Exploitatie  is  now  building 
a  large  refinery,  which  is  being  fitted  up  by  the  machine-building  firm 
of  Hirtzel  &  Sons,  of  Leipzic,  Germany.  The  company  has  a  number 
of  flowing  wells,  75  feet  deep,  at  Bukit  Tua,  about  14  miles  southwest 
of  Tandjong  Poera.  The  site  of  the  refinery  is  on  the  bank  of  the 
Langkat  Eiver,  4  miles  below  Tandjong  Poera.  A  6-inch  pipe  line,  17 
miles  long,  will  connect  the  rfefinery  with  the  wells  of  Bukit  Tua,  where 
large  tanks  for  the  storage  of  the  crude  oil  are  being  erected.  It  will 
take  more  than  a  year  before  the  refinery  will  be  ready  for  operation. 

"The  field  of  the  Bombay-Burma  Trading  Corporation,  Limited, 
comprises  an  area  of  about  20  square  miles.  The  company  is  drilling 
at  three  different  points.  At  tw  o  of  these,  named  Tinggi  and  Tankalan 
Siplng,  good  wells  have  been  opened  up  and  a  large  refinery  is  being 
built  by  the  company  on  the  bank  of  the  Gebang  or  Lapan  Eiver. 

"The  Netherlaudsche  Handel  en  Petroleum  Maatschappij  controls 
also  a  large  territory  in  which  oil  will  probably  be  found  in  paying 
quantities. 

"In  the  province  of  Deli,  which  adjoins  Langkat  on  the  south,  the 
Deli  Maatschappij,  of  Medan,  an  enormously  wealthy  tobacco-growing 
company,  on  whose  lands  surface  traces  of  oil  have  been  found,  will 
commence  drilling.  Korth  of  Langkat  lies  the  province  of  Atchin, 
where  two  oil  fields  have  been  discovered  by  the  Dutch  rangers.  Kear 
Fort  Damiang  aud  the  village  of  Edie  the  oil  rises  freely  to  the  surface. 
Both  localities  are  in  the  immediate  neighborhood  of  the  coast. 

"The  lands  around  Edie  have  been  secured  by  the  OostiCrsche  Bxplo- 
ratie  en  Exploitatie  Maatschappij,  of  11  St.  Mary  Axe,  Loudon,  E.  C, 
and  operations  will  begin  here  as  soon  as  the  drilling  apparatus  ordered 
in  the  United  States  has  been  received. 

"The  mineral  resources  of  Atchin  are  said  to  be  extremely  rich,  but 
this  province  has  not  been  opened  yet  to  colonization,  for  the  Atchinese 
have  been  successful  so  far  in  preventing  the  Dutch  troops  from  enter- 
ing their  territory  beyond  the  range  of  the  Dutch  marine  guns. 

"The  geological  formation  of  the  strata  to  be  pierced  is  uniform  in 
almost  all  parts  of  Langkat.    A  thick  surface  layer  of  alluvium  is  sue- 
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ceeded  by  very  soft,  grayish  blue,  saudy,  clay  slate,  interspersed  by 
thin  veins  of  hard,  bluish,  and  finegrained  sandstone.  All  the  forma- 
tions are  rich  in  marine  fossils  and  belong  to  the  Eocene.  The  wells  in 
Sumatra  are  being  drilled  after  the  American  method.  Tubes  10  to  12 
feet  long,  with  socket  and  nozzle  joints,  are  being  used,  which  are  driven 
in  as  lining,  because  there  is  much  afterfall,  owing  to  the  softness  of 
the  ground.    The  deepest  well  that  has  been  drilled  so  far  is  800  feet. 

**With  the  exception  of  the  cultivated  land  the  whole  island  of 
Sumatra  is  covered  by  impenetrable  jungle  and  virgin  forest.  The 
transportation  of  the  working  apparatus  and  other  supplies  is  always 
very  difficult.  Each  company  has  to  make  its  own  roads.  The  cli- 
matic conditions  in  the  Province  of  Langkat  are  not  very  favorable  for 
Europeans.  The  land  is  but  a  little  above  sea  level  and  abounds  in 
swamps,  which,  together  with  a  luxurious  vegetation,  breed  malaria 
and  other  diseases.    All  manual  labor  is  done  by  Javanese  and  Chinese. 

"In  southern  Sumatra,  west  of  the  city  of  Palembang,  drilling  has 
been  commenced  by  the  Bombay-Burma  Trading  Corijoration,  Limited, 
and  the  Netherlandsche  Handel  en  Petroleum  Maatschappij,  each  com- 
pany working  with  one  rig.  The  first  firm  struck  a  bed  of  very  heavy 
and  tough  asphalt  at  a  depth  of  360  feet.  On  the  island  of  Java  the 
Dordtsche  Petroleum  Maatschappij  is  working  with  several  rigs  in  the 
districts  of  Soerabaja  and  Samarang,  but  the  wells  are  not  as  produc- 
tive as  those  of  Sumatra.  The  same  company  is  also  drilling  on  the 
island  of  Borneo,  while  a  new  concern  is  being  organized  at  Batavia  to 
develop  the  lately  discovered  petroleum  resources  of  the  island  of 
Timor. 

"  There  can  be  no  doubt  any  longer  that  the  American  and  Eussian 
petroleum  exporters  to  Eastern  Asia  will  suffer  a  heavy  loss  within  a 
few  years,  if  it  is  not  destroyed  altogether.  Sumatra,  with  its  immense 
quantities  of  oil,  controlled  by  enormously  rich  companies,  with  a  favor- 
able geographical  position  as  well  as  extremely  cheap  labor,  can  enter 
easily  into  competition  with  Europe  and  America  in  the  oil  markets  of 
the  far  east." 

Since  this  report  wa«  written  more  recent  i^eports  state  that  a  well 
was  lately  completed  by  the  Royal  Dutch  Petroleum  Company,  at 
Langkat,  that  started  olf  at  4,800  barrels. 

A  total  production  of  12,000  barrels  per  day  is  reported. 

A  refinery  with  a  monthly  capacity  of  90,000  barrels  is  in  course  of 
construction. 

RUSSIA. 

The  great  flood  in  the  fall  of  1895,  which  crippled  the  Transcaucasian 
Eailroad  that  connects  Baku  with  the  seaport  town  of  Batoum,  had.  a 
great  influence  on  the  trade  in  the  early  part  of  1896.  This  event  for 
many  months  cut  ofi*  the  communication  between  the  points  named. 
The  other  outlet  that  was  used  for  the  time  being  was  the  port  of  IN'ov- 
orossisk,  also  on  the  Black  Sea  and  the  terminus  of  another  line  of  rail- 
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road  connecting  Petroskoe,  on  the  Caspian  Sea,  which  point  is  about  300 
miles  northwest  of  Baku.  This  distance  the  oil  had  to  be  transported 
by  water.  The  delay  necessarily  ensuing  from  the  indirect  connection 
with  the  Bla<;k  Sea  was  a  serious  matter  to  the  exi)ort  trade. 

There  are  many  oil  shows  and  oil  wells  on  both  flanks  of  the  Caucasus 
Mountains,  from  the  Taman  Peninsula,  near  where  these  mountains 
begin,  to  Baku,  where  they  terminate  near  the  Caspian  Sea,  a  distance 
of  nearly  750  miles.  At  some  localities  oil  is  found  high  up  on  the  flanks 
of  the  mountains,  and  at  others  down  on  the  level  plains,  yet  almost  the 
entire  production  comes  from  the  Apsheron  Peninsula  from  what  are 
known  as  the  Balakhany,  Saboontchy,  liomany,  and  Bibi-Eibat  dis- 
tricts. Their  combined  area  is  not  more  than  8  square  miles.  These 
fields  are  connected  by  a  series  of  pipe  lines,  3  to  9  miles  long,  centering 
at  the  refineries  at  Blacktown,  a  suburb  of  Baku. 

In  round  numbers  this  small  area  has  produced  344,000,000  barrels  of 
crude  oil  from  1859  to  1896,  inclusive.  Allowing  5.6  cubic  feet  to  a 
barrel,  it  amounts  to  1,926,400,000  cubic  feet,  which  would  equal  a  cube 
whose  sides  measure  1,244^  feet.  The  total  production  in  the  United 
States  for  the  same  period  was  770,673,764  barrels,  amounting  to 
4,315,773,078  cubic  feet  (more  than  double  the  quantity  produced  in 
Kussia),  which  would  equal  a  cube  whose  sides  measure  about  1,629  feet. 

The  Tertiary  formation  in  a  general  way  is  considered  the  geological, 
equivalent  that  has  produced  such  vast  quantities  of  oil. 

The  wells  vary  from  400  to  1,000  feet  in  depth.  No  two  of  them 
have  the  same  stratification,  and  the  oil  pays  come  in  irregularly.  The 
largest  wells  found  their  oil  in  a  loose  sand  with  bowlders  of  lime  con- 
cretions.   Great  quantities  of  this  sand  are  thrown  out  with  the  oil. 

Grosiii,  500  miles  north  of  Baku;  the  Goura  district,  30  miles  north 
of  Batoum,  and  Kuban,  at  the  extreme  west,  near  the  Straits  of 
Kertch,  have  produced  some  oil.  The  specific  gravity  is  high,  beiug 
0.970  to  0.985,  or  15°  to  12°  B. 

Two  distinct  statements  in  regard  to  the  production  of  Russian 
crude  petroleum  are  given.  One  is  known  as  *' total  production," 
which  includes  not  only  the  crude,  collected  and  refined,  or  sold  as 
fuel  oil,  but  also  an  estimate  of  the  oil  wasted  or  not  collected,  as  well 
also  as  that  used  for  fuel  for  pumping  the  wells.  The  second  statement 
shows  **  profitable  production ; "  that  is,  the  amount  of  crude  oil  put 
into  tanks  or  reservoirs. 

The  total  production  of  the  Baku  oil  field  in  1896  amounted  to 
406,000,000  poods,  or  39,882,122  barrels;  the  total  exports  to  300,723,000 
poods,  or  30,129,960  barrels  (refined  reduced  to  crude  equivalent),  of 
which  306,200,000  poods,  or  30,078,585  barrels,  were  illuminating,  lubri- 
cating, residuum,  and  crude  oil,  and  the  remainder  other  i>roducts.  The 
difference  represents  the  loss  and  the  consumjition  for  fuel  purposes  at 
Baku.    The  loss  attending  production  is  not  inconsiderable,  for  from 
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the  total  production  but  386,264,782  poods,  or  37,943,495  barrels,  were 
marketed.  The  amount  obtained  by  "bucketing"  was  299,277,782 
poods,  or  29,398,603  barrels;  the  balance,  80,987,000  poods,  or  8,644,892 
barrels,  from  "flowing"  wells. 

The  average  price  of  crude  at  well  for  the  year  1896  was  7.8  copecks 
per  x>ood,  or  about  48  cents  per  barrel ;  residuum,  7.7  copecks  per  pood, 
or  about  47  cents  per  barrel;  illuminating  oil,  13.3  copecks  per  pood 
(about  81.6  cents  per  barrel)  f.  o.  b.  vessel,  or  24.3  copecks  per  pood 
(about  $1.49  per  barrel)  f.  o.  b.  cars. 

8.18  poods=l  barrel;  100  eopecks=l  ruble;  1  ruble=$0.76;  1 
copeck =3  cent. 

The  total  production  of  crude  petroleum  in  the  Apsheron  Peninsula 
and  the  shipments  of  the  chief  petroleum  products  from  Baku  from 
1880  to  1896  have  been  as  follows: 


** Total  production"  of  crude  petroleum  on  the  Apsheron  Peninsula  and  shipments  of 

petroleum  products  from  Baku  from  18S0  to  1806, 

[Barrels.] 


Tear. 


Prwliiotion. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


2, 455, 000 

3, 929, 000 

4, 911, 000 

5, 893, 000 

8,841,000 

11, 394, 000 

14,  734, 000 

16, 208, 000 

18, 860,  000 

20, 137, 000 

23, 477, 000 

28, 290, 000 

29, 273, 000 

33, 104, 126 

30, 383, 104 

38, 339, 882 

39, 882, 122 


Illuminating. 
785, 000 

1, 257,  w;o 

1, 326, 000 
1,473,000 
2, 161, 000 
2, 946, 000 
3, 438, 000 
4, 322, 000 
4, 911, 000 
6, 002, 000 
6,611,000 
7, 269, 000 
7,  730, 000 
8,438,000 
6, 994, 106 
7,  956,  778 
8, 526, 522 


ShipmeDtH  fmiu  Raku. 
Lnbricat- 


iiifc'. 


Rfsidiium.        Crude  oil. 


30,000 
112.000 
147,000 
157,000 
167,000 
226,000 
255,000 
324,000 
452,000 
501,000 
551,000 
570,000 
528,684 
658, 153 
815, 324 


697, 000 

913,000 

1,  7(58, 000 

1, 846, 000 

2,868,000 

3,  330,  GOO 

3, 555, 000 

4, 076, 000 

5, 746, 000 

8, 703, 000 

9, 538, 000 

10, 157, 000 

11,473,000 

14, 096, 267 

19, 017, 682 

17, 721, 022 

18, 231, 827 


413,000 
638,500 
1, 139, 509 
1, 149, 300 
1, 198, 400 
1,611,000 
1,581,532 
2, 504, 912 


1, 482,  000 

2, 170, 000 

3, 124, 000 

3, 431, 000 

5, 176, 000 

6, 433, 000 

7, 160, 000 

8, 624, 000 

10, 912, 006 

15, 442, 000 

17, 239, 500 

19, 066, 500 

20, 903,  300 

24,  302, 667 

28, 251, 472 

27, 917, 485 

30, 078, 585 


This  table  gives  the  total  production  and  the  total  shipments  from 
Baku,  both  to  Russian  ports  and  to  other  countries,  and  may  be  regarded 
as  showing  the  total  production  of  crude  oils,  refined  oils,  and  residuum 
for  the  years  named. 
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The  "profitable  production"  for  the  last  eight  years  is  shown  in  the 
following  table: 

'*  Profitable  production"  of  crude  petroleum  in  the  Apsheron  Peninsula  from  1889  to  1896. 

[Barrels  of  42  gallons.] 


Tear. 


Production. 


1889. 
1890. 


18, 889,  000 
22,  229, 000 

1891 26,974,000 

1892 28,143,000 


Year. 


1893 
1894 
1895 
1896 


Production. 


31, 894, 000 
29, 223, 967 
37, 072, 692 
37, 943, 495 


The  divisions  of  this  profitable  production  among  the  four  subfields 
on  the  Apsheron  Peninsula  are  as  follows : 

*' Profitable  productions^  of  the  several  fields  of  the  Apsheron  Peninsula  from  1889  to  1896. 

[Barrel.s.] 


Tear. 


1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Balakhany. 


6, 768, 000 
6,  218, 000 
7, 289, 000 
5, 648, 000 
5, 677, 000 
5, 795, 677 
6,  633, 104 
8,  413. 278 


Saboontchy. 


10,  373, 000 
14, 096,  000 
16,  060,  000 
15,196,000 
14, 371, 000 
14, 047, 151 
14, 864, 931 
14, 997, 462 


Romany. 


147,  000 
1,  277,  000 
4, 027,  000 
7, 180, 000 
6, 060, 904 
10, 945, 482 
7, 670, 759 


BlbiEibat. 


1,  748, 000 
1, 768, 000 
2, 348, 000 
3, 272, 000 
4,  iom^  000 
3, 320, 235 
4, 629, 175 
6,861,996 


Total. 


18,  889, 000 
22,  229, 000 
26,  974, 000 
28, 143,  000 
31, 894,  000 
29,  223,  967 
37, 072,  692 
37, 943. 495 


The  average  stocks  for  the  year  1896  in  the  four  sub-fields  on  the 
Apsheron  Peninsula  were  5,500,000  poods,  or  540,275  barrels. 


WELLS   AND   THEIR  PRODUCTION. 

There  are  two  classes  of  wells  producing  oil,  flowing  and  bucketing 
By  bucketing  it  is  understood  that,  owing  to  the  loose  sand  that  con- 
tinually comes  into  the  well  with  the  oil,  the  American  system  of 
pumping,  with  rods,  cups,  and  working  barrel,  is  impracticable,  as  the 
sharp  sand  soon  cuts  the  cups.  The  substitute  is  a  long  pipe  or  bailer 
that  goes  inside  of  the  casing,  with  a  valve  in  the  bottom,  and  con- 
nected to  a  small  wire  rope  passing  over  the  crown  pulley.  This  rope 
is  also  connected  with  a  drum  driven  by  power.  The  bailer  is  hoisted 
to  the  surface,  where  the  valve  is  opened  automatically  and  the  oil  and 
water  are  discharged  in  a  trough  leading  to  a  reservoir.  The  bailer  is 
then  allowed  to  descend,  to  be  filled  again. 
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Flowing  wells  are  the  well-known  Baku  fountains,  some  of  wbfch 
have  given,  and  continue  to  give,  say,  100,000  poods  per  day,  or  about 
10,000  barrels;  several  of  these  fountains  are  credited  with  producing 
60,000  barrels  per  day. 

The  production  of  crude  petroleum  from  pumping  (bucketing)  and 
flowing  wells  for  the  last  eight  years  has  been  as  follows: 

Production  of  crude  oil  from  pumping  andflowinfj  wells  in  Russia  from  1SS9  to  1896, 

[BarrelA.] 


Year. 


Pumping. 


Flowing. 


1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


14,  705, 000 
17, 347,  000 
23, 123, 000 
20, 707, 000 
21, 168, 000 
23, 153, 240 
25, 992, 141 
29, 398, 603 


4, 184, 000 
4, 882, 000 
3, 851, 000 
7, 436, 000 

10, 726, 000 
6, 070, 727 

11,080,550 
8, 544, 892 


The  greatest  number  of  wells  that  produced  crude  petroleum  at  any 
time  during  the  years  named  was  as  follows: 

Number  of  producing  welU  on  the  Apsheron  Peninsula  from  1889  to  1896, 


Year. 

Wells.      ' 

Year. 

WeUs. 

1889... 

1 
278 

356 

458 
448 

1 

1893... 
1894... 
1895... 
1896... 

« 

«••   «**«««   •«« 

i            458 

1 

532 

622 

1 
736 

1890 

1891 

1892 
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The  statement  of  the  number  of  producing  wells  from  1893  to  1896, 
by  months,  is  as  follows : 

*Vtt»i6er  of  producing  wells  in  ButBiafrom  1893  to  189Gj  by  months. 


Month. 


January  

Februarj'^ 

March 

April 

i 
May 

June 

July 

August 

September 

October 

November 

December 

Total 


j^umber  of  wells. 


1893. 


322 
326 
332 
323 
325 
310 
307 
294 
298 
310 
316 
322 


1894. 


1895. 


1896. 


322 
337 
347 
355 
366 
369 
373 
400 
413 
420 
425 
440 


434 

434 
437 
455 
451 
450 
460 
475 
496 
497 
504 
500 


532 


622 


501 
508 
511 
536 
540 
547 
566 
575 
597 
606 
614 
620 


736 


It  should  be  understood  that  these  figures  represent  the  average 
number  of  wells  in  operation  during  any  one  month,  the  total  repre- 
senting the  greatest  number  of  wells  that  were  operated  at  any  time 
during  the  year. 

The  number  of  wells  drilling  during  each  month  from  1892  to  1896 
and  the  number  completed  during  the  years  1895  and  1896  are  given 
in  the  following  tables : 

Number  of  wells  drilling  in  Bussiafrom  1892  to  1896,  by  months. 


Month. 


January 

February. . 

March 

April 

May 

June 

July 

August 

September 

October 

November . 
December  . 

Total 


1892. 


141 

131 

127 

117 

94 

84 

44 

45 

52 

45 

50 

58 


200 


1893. 


62 
57 
69 
64 
69 
73 
69 
64 
58 
59 
58 
59 


1894. 


1885. 


1896. 


175 


59 
60 
62 
72 
81 
79 
75 
73 
73 
69 
71 
75 


204 


80 

86 

86 

78 

86 

89 

100 

109 

116 

122 

133 

142 


270 


137 
141 
145 
150 
152 
159 
152 
152 
164 
194 
200 
208 


385 
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Number  of  wells  completed  in  Buseia  in  1895  and  1896. 


Jan nary 

Febmary  .*. 

March 

April 

May 

June 

July  ....... 

August 

September  . 

October 

November . . 
December  . . 

Total 


o 
8 
7 

10 
6 
5 
9 

11 
8 
8 
6 

11 


94 


13 

11 

7 

8 

6 

14 

11 

10 

16 

16 

10 

11 


133 


Id  the  following  table  is  given  a  statement  of  the  greatest  number  of 
wells  drilling  at  any  time  during  each  of  the  years  from  1890  to  1896, 
together  with  the  total  number  of  wells  drilled  deeper,  and  the  total 
length,  in  sagenes,  of  all  wells  drilled : 


Total  number  of  welU  drilling,  number  of  wells  drilled  deeper,  and  length  of  wells  drilled 

in  Russia  from  1890  to  1896. 


1  8ageue=7  feet. 


welU 
drilled. 
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EXPORTS  OF  RUSSIAN  OIL. 

The  exports  of  petroleam  products  and  crude  oil  from  Baku  for  1896 
were  as  follows : 

Exports  of  petroleum  products  and  crude  oil  from  Baku  in  2896. 


Uluminatlng oil  and  distillate. 

Lubricating  oil , 

Residuum 

Crude  oil 


Barrels  of  42 
gallons. 


8, 526, 522 

815, 324 

18, 231, 827 

2, 504, 912 


Total 30,078,585 


These  different  products  were  exported  aa  follows: 

Exports  of  petroleum  products  from  BakUf  by  portSf  in  1896. 


By  way  of  the  Black  Sea : 
From  Batoum — 

Illuminating  oil  and  distillate 

Lubricating  oil 

Residuum 


4, 616, 896 
402, 750 
726, 915 


Total 

From  Novorossisk — 

lUiiraiuating  oil  and  distillate 

Lubricating  oil 

Residuum 


5, 746, 561 


1, 547, 300 
333,500 
129,300 


Total. 


Total  by  way  of  the  Black  Sea. 


2, 010, 100 


7,  756, 661 


By  way  of  the  Caspian  Sea : 

Illuminating  oil  and  distillate 3, 860, 511 

Lubricating  oil i  422,397" 

Residuum 17,504,911 


Total 21,787,819 
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Stocks  at  Baku  at  the  end  of  the  year  1896  were  as  follows : 

stocks  at  Baku  at  the  end  of  1896. 


Illuiniiiatiiig  oil  and  distillate 

LnbricatiDg  oil 

Residamn 

Crude  oil 


1,149,312 

166,994 

2, 907, 662 

4, 774,  067 


Total ;       8,998,035 


PERU. 

The  petroleum-producing  territory  of  Peru  is  practically  unchanged 
since  it  was  so  well  described  in  Mineral  Eesources  for  1893  and  1895. 

Petroleum  is  produced  and  marketed  at  two  x)oints  in  Peru;  both  are 
in  the  department  of  Piura  and  separated  by  a  distance  of  90  miles. 
The  first  district  in  point  of  importance  is  at  l^egritos,  on  the  hacienda 
of  Lamina  Brea,  on  the  seacoast  45  miles  north  of  the  port  of  Payti. 
The  London  Pacific  Petroleum  Company,  of  London,  has  drilled  some 
49  wells  at  Negritos,  44  of  them  being  producing  wells,  the  field  as 
developed  covering  an  area  of  about  400  acres.  The  production  of  the 
44  wells  at  the  close  of  1896  was  about  250  barrels  per  day. 

The  London  Pacific  Petroleum  Company  has  a  refinery  at  Talara,  on 
Talara  Bay,  9  miles  from  Negritos,  with  a  daily  capacity  of  1,500  bar- 
rels; also  a  large  amount  of  iron  tankage  and  facilities  for  loading  ves- 
sels in  bulk.  The  oil  is  transported  from  Negritos  to  Talara  by  pipe 
line.  Practically  no  oil  has  been  refined  at  Talara  for  two  years,  the 
pro<luct  being  sold  for  fuel. 

It  should  not  be  inferred  that  the  present  output  is  the  limit  of  the 
possibility  of  the  production  of  the  Negritos  field.  The  London  Pacific 
Petroleum  Company  has  been  involved  in  a  series  of  long-continued 
and  expensive  lawsuits  that  have  seriously  interfered  with  their  busi- 
ness and  rendered  further  exploration  Impracticable,  and  it  is  not 
probable  that  there  will  be  much  activity  at  Negritos  until  a  final  deci- 
sion is  reached  in  the  suits  now  pending. 

During  the  years  1894  and  1895  five  cargoes  of  crude  oil,  amounting 
to  about  100,000  barrels,  were  shipped  by  tank  steamer  from  Talara  to 
San  Francisco,  and  used  for  fuel,  but  the  development  of  the  Los 
Angeles  field  made  the  business  unprofitable. 

The  second  producing  district  is  at  Zorritos,  on  the  coast,  at  an  inlet 
oi  the  sea,  some  20  miles  south  of  Tumbez.  Mr.  Faust  G,  Piagglo,  of 
Lima,  Peru,  owns  18  wells  at  Zorritos,  being  all  of  the  producing  wells 
in  the  field;  he  also  has  a  refinery  at  this  point,  with  which  he  supplies 
the  demand  of  the  country  for  low-priced  oil,  distributing  it  along  the 
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coast  by  sailing  vessels.  Mr.  Piaggio  estimates  his  wells  as  capable  of 
producing  from  400  to  600  barrels  per  day,  but  their  output  is  limited 
to  the  demands  of  the  country  for  the  grades  of  oil  he  manufactures, 
that  being  an  average  of  about  100  barrels  per  day.  The  producing 
area  of  Zorritos  as  developed  covers  about  400  acres. 

Lately  a  French  company  has  been  making  preparations  for  opiat- 
ing on  a  large  scale  in  this  district,  but  as  yet  has  not  met  with  much 
success,  and  its  territory  is  very  limited  in  extent. 

While  the  actual  production  is  limited  to  the  two  districts  named, 
the  fields  are  not  in  any  sense  defined  by  actual  exploration,  and  there 
are  strong  indications  of  the  existence  of  extensive  deposits  at  dififer- 
ent  points  within  the  oil-bearing  zone,  which  extends  along  the  coast 
for  250  miles,  and  inland  to  the  foothills  of  the  Cordilleras. 

With  the  single  exception  of  the  hacienda  of  Lamina  Brea,  the  oil 
and  mineral  right  in  all  land  in  Peru  belongs  to  the  Government,  and 
the  laws  under  which  they  can  be  operated  practically  prohibit  the  oil 
industry. 

The  gravity  of  the  oil  is  36^  to  39^  Baum6,  and  it  is  of  a  dark-green 
color.  Mr.  Herbert  Tweddle,  jr.,  states  that  "on  a  large  scale  distilla- 
tion will  give  25  per  cent  benzine,  75^  to  5S^  gravity;  15  to  20  per  cent 
of  distillate,  58^  to  40^  gravity  fit  for  refining.  The  balance  is  a  heavy 
residuum,  generally  used  for  fuel,  for  whichi  it  is  admirably  suited, 
having  a  high  calorific  value  and  perfect  safety,  since  its  fire  test  is 
considerably  over  200°  F.  The  distillate,  after  treatment  with  acid, 
has  a  fire  test  of  llOo  and  average  gravity  of  45^  to  46^  Baum6,  and 
is  perfectly  colorless.  Being  very  rich  in  carbon,  it  does  not  make  a 
kerosene  that  burns  well  in  all  lamps,  since  it  requires  a  large  supply 
of  air  to  obtain  perfect  combustion,  but  properly  regulated  its  illumi- 
nating power  is  very  high." 

There  are  indications  of  oil  deposits  in  the  vicinity  of  Lake  Titicaci, 
but  nothing  has  been  done  to  prove  their  existence  in  quantities  of 
commercial  value. 

ECUADOR. 

In  the  vicinity  of  Point  St.  Helena  some  oil  pits  are  being  worked  in 
a  small  way.  The  product  is  of  very  low  gravity  and  is  reduced  to 
pitch  or  brea  by  boiling  in  open  vessels,  the  pitch  being  used  as  a 
coating  for  the  inside  of  earthen  vessels  used  as  receptacles  for  fluids. 
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The  considerable  variation  in  the  several  tables  pablished  to  show 
the  equivalents  of  specific  gravity  and  degrees  of  the  Baume  scale, 
make  it  advisable  to  give  the  correct  table  below. 

Table  of  Baum^s  hydrometer,  with  corresponding  specific  gravities, 

[Temperature,  60=»  F.] 


Baum6. 

specific 
gravity. 

Baumd. 

Specific 
gravity. 

Baum^. 

O 

52 

^ecific 
gravity. 

Baum^. 

1 

Specific 
gravity. 

.    10 

1.0000 

o 

31 

0. 8695 

0. 7692 

o     1 

73  1 

0.6896 

11 

.9929 

32 

.8<U1 

53 

.  7650 

74 

.6863 

12 

.9859 

33 

.8588 

54 

.7608 

75 

.6829 

13 

.9790  , 

34 

.  8536 

.  7567 

76  ; 

.6796 

1^ 

.9722 

35 

.8484 

56 

.7526 

77  ■ 

.6763 

15 

.9655  1 

36 

.8433 

57 

.7486 

78 

.6730 

16 

.9589 

37 

.8383 

58 

.7446  , 

79  , 

.6698 

17 

.9523  1 

1 

38 

'   .  8333 

59 

.7407  1 

80  , 

.mm 

1 

18 

.9459  1 

39 

.8284 

60 

.7368 

81  , 

.6635 

19 

.9395  i 

40 

.8235  , 

61 

.7329 

82 

.6604  , 

20 

.9333  1 

41 

.8187 

62 

.7290 

83 

1 

.6573 

21 

.9271 

42 

.8139 

63 

.  7253 

^ 

.6542 

22 

.9210  1 

43 

.8092 

&1 

.7216 

85  , 

.6511 

23 

.9150 

'  44 

.8045 

65 

.7179 

86  ' 

.6481 

24 

.9090 

4o 

.8000 

66 

.7112  1 

87 

.6451 

25 

.9032 

46 

.7954 

1 

67 

.7106 

88 

.6422 

26 

.  8974 

47 

.7909 

6S 

. 7070  , 

89 

.6392 

27 

.  8917 

48 

.  7865 

69 

.7035  i 

90 

.6363 

28 

1 

.8800 

49 

.7821 

70 

.7000 

1 

'    29 

.8805  ! 

50 

.7777  1 

71 

.6965  ' 

1 

30 

. 8750  1 

51 

.7734 

1 

72 

.6930  1 

The  United  States  gallon  of  231  cubic  inches  of  pure  water  at  60-  F.  weighs  8.331 
pounds.  The  weight  of  a  gallon  at  any  degree  can  be  fonnd  by  multiplying  8.331  by 
the  specitic  gravity  corresponding.  The  weight  of  an  imperial  gallon  of  pure  water 
of  277.27  cubic  inches  at  60^'  F.  is  10  pounds. 

To  find  the  degrees  Baumd  corresponding  to  any  specific  gravity — 

_yO._130=B.c 
sp.  gr. 

To  find  the  specitic  gravity  corresponding  to  any  degree  Baum6 — 

140       _ 
130  -f  B.^  ~  ^P'  ^'"* 

To  reduce  United  States  gallons  to  cubic  feet,  divide  by  7.5. 

To  find  the  pounds  in  1  cubic  foot  of  any  substance  multiply  its  specific  gravity 

by  62.5. 
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By  F.  H.  Oliphant. 


INTROiDUCTIOX. 

The  diflaculty  of  securiDg  complete  returns  showing  the  total  amount 
and  value  of  natural  gas  consumed  and  the  true  condition  of  the  fields 
that  supply  it  makes  this  report  in  a  manner  incomplete,  although 
nearly  all  of  the  large  natural-gas  companies  have  furnished  satis- 
factory returns  to  letters  of  inquiry.  Yet  the  character  of  natural  gas 
and  the  manner  of  its  production  and  use  make  tbe  collection  of  sta- 
tistics concerning  it  more  difficult  and  unsatisfactory  than  the  collec- 
tion of  those  pertaining  to  petroleum.  Petroleum  is  of  little  value  at 
the  points  of  production.  It  must  be  sold  in  the  crude  state  and  after- 
wards transported  to  the  refiner,  who  separates  it  into  merchantable 
products.  Natural  gas,  however,  needs  no  process  to  make  it  market- 
able. It  is  always  consumed  in  its  natural  condition  except  in  a  very 
few  instances.  Itis  consumption  begins  at  the  mouth  of  the  well  and 
ends  at  the  last  foot  of  the  pipe  line.  It  is  often  found  associated  with 
oil-bearing  strata  in  the  higher  portions,  the  gas  field  forming  for 
miles,  as  it  does  in  many  instances,  a  border  to  the  oil  fields.  It  is 
almost  indispensable  as  fuel  for  drilling  wells  and  pumping  them  and 
for  operating  the  pumps  that  feed  the  pipe  lines.  There  are  a  large 
number  of  persons  associated  with  the  production  and  transportation 
of  oil  and  there  are  numerous  farmers  who  consume  large  quantities 
of  natural  gas  without  payment,  and  therefore  without  record  of  value. 
It  is  probable  that  if  all  the  natural  gas  thus  consumed  were  reduced 
to  the  value  of  fuel  displaced  the  total  value  would  be  increased  at 
least  30  per  cent  over  the  value  of  that  transported  and  sold  by  regular 
pipe-line  companies  making  returns. 

The  declining  pressure  throughout  the  natural-gas  districts,  as  noted 
year  after  year,  has  continued  during  1896.  No  new  fields  have  been 
opened  up,  although  several  of  the  older  ones  have  been  extended. 
Several  of  the  large  companies  transporting  gas  have  found  their  pipes 
too  small,  with  the  reduced  pressure,  to  convey  the  gas  to  their  con- 
sumers, and  have  added  gas-compression  pumps  to  their  plants.  In 
some  instances  the  suction  at  these  pumps  in  the  lines  leading  from 
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the  wells  is  below  that  of  the  atmosphere.  Of  late  a  closer  watch  has 
been  kept  on  the  condition  of  the  pipe  lines,  and  the  numerous  small 
leaks  at  the  joints  and  elsewhere,  that  were  in  former  years  neglected, 
are  now  more  carefully  repaired. 

The  natural  enemy  to  the  life  of  a  gas  well  is  water,  generally  salt 
water.  The  gas  may  at  first  be  dry,  owing  to  the  heavy  pressure  hold- 
ing it  back,  but  as  the  pressure  decreases  water  becomes  noticeable. 
It  may  come  from  the  gas  rock  just  below  the  bottom  of  the  hole,  it  may 
come  in  with  the  gas,  or  it  may  force  its  way  past  the  packer.  In  any 
event,  reduced  pressure  invites  it,  and  this  water  must  be  removed  or 
the  life  of  the  well  is  cut  short.  In  former  years  it  was  the  custom,  and 
is  now  to  a  great  extent,  to  exhaust  the  water  by  what  is  known  as 
"blowing  the  well."  This  consists  in  disconnecting  the  well  from  the 
main  line  and  opening  the  gate  at  tlie  top  of  the  tubing,  allowing  the  gas 
to  discharge  itself  into  the  air.  This  it  does  in  large  volumes.  It  may 
be  from  five  to  fifteen  minutes  before  the  flowing  gas  by  its  momentum 
will  break  up  the  column  of  water  sufficiently  to  entangle  it  with  the 
gas  and  sweep  it  out  of  the  well.  The  well  may  stand  open  for  half  an 
hour,  until  all  the  water  is  blown  out,  and  there  is  probably  wasted  in 
this  operation  more  gas  than  flows  from  the  well  into  the  main  line  in 
the  next  ten  or  twelve  hours.  To  overcome  this  waste  some  of  the 
large  companies  have  in  use  a  pumping  engine  with  a  large  cylinder 
operated  by  the  gas  coming  from  the  well.  As  the  well  pressure  is  nearly 
always  higher  than  the  line  pressure,  this  in  turn  operates  an  inch  pipe 
extending  through  the  tubing  to  a  small  working  barrel  at  the  bottom, 
and  the  water  is  discharged  through  this  1-inch  pipe,  which  also 
answers  as  a  sucker  rod. 

The  general  adoption  of  gas-saving  appliances  since  the  introduction 
of  the  meter  has  helped  to  cheapen  natural  gas  in  the  household. 
The  manner  of  consuming  natural  gas  under  boilers  has  been  greatly 
improved  in  numerous  instances.  Instead  of  passing  out  of  the  open 
or  perforated  end  of  a  pipe,  the  flow  of  gas  is  divided  by  a  number  ot 
small  openings,  each  entangling  a  portion  of  air  before  the  gas  is 
ignited.  The  greater  the  number  of  these  divisions  and  the  lower  the 
pressure,  up  to  a  certain  limit,  the  more  perfect  will  be  the  combustion. 

The  calorific  value  of  natural  gas  as  compared  to  artificial  gases  is 
generally  quite  high.  Bulk  for  bulk,  it  is  one-third  greater  than  the 
ordinary  illuminating  coal  gas  and  about  double  that  of  enriched 
water  gas.  Both  composition  and  calorific  value  vary  somewhat  from 
field  to  field.  By  calculating  the  value  of  the  component  parts  of  a 
number  of  gases  from  different  fields  Prof.  F.  C.  Phillips,  of  Western 
University,  Allegheny,  Pennsylvania,  determined  the  range  of  from 
1,110  to  1,300  pounds  of  water  at  the  boiling  point  evaporated  by 
1,000  cubic  feet  of  natural  gas,  the  average  being  1,205.  This,  multi- 
plied by  966,  the  number  of  British  heat  units  required  to  evaporate 
1  pound  of  water,  equals  1,164,030  British  heat  units  in  1,000  cubic 
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feet  of  natural  gas  of  average  quality.  This  bigh  calorific  value  is  of 
use  for  comparison,  but  is  not  reached  in  practice,  although  natural  gas, 
when  consumed  with  care,  approaches  it  much  nearer  than  any  other 
fuel. 

The  following  comparison  gives  the  relative  values  of  the  different 
fuels  in  general  use  in  boilers  properly  constructed  and  proportioned 
to  their  work: 

Twenty  cubic  feet  or  1  x)ound  of  natural  gas  will  evaporate  20  pounds 
of  water  at  212o. 

Sixteen  cubic  feet  of  natural  gas  or  1  i)ound  of  oil  will  evaporate  16 
pounds  of  water  at  212o. 

Ten  cubic  feet  of  natural  gas  or  1  pound  of  coal  will  evaporate  10 
pounds  of  water  at  212°. 

Ten  cubic  feet  of  natural  gas,  therefore,  equals  1  pound  of  coal,  or 
20,000  cubic  feet  of  natural  gas  equals  2,000  pounds  or  1  short  ton  of 
coal ;  4,800  cubic  feet  of  natural  gas  equals  300  pounds  of  oil  (1  barrel 
340  B.) ;  4^  barrels  of  oil  equals  1  ton  of  coal. 

The  recent  improvements  in  the  gas  engine  adapted  for  using  natural 
gas  have  added  much  to  its  value,  especially  where  the  constant  drain 
on  the  fields  has  lessened  the  production  of  the  gas.  The  same  amount 
of  gas  is  capable  of  doing  much  more  work  when  used  in  the  gas  engine 
than  when  it  is  burned  under  a  boiler,  as  the  following  table  comparing 
the  different  types  of  engines  will  show: 

Fuel  per  indicated  horaepower  per  hour. 


Type  of  engine. 


Natural-gas  engine 

Triple  expansion  condensing 

Doable  expansion  condensing 

Single  cylinder  and  cut-off , 

Ordinary  high  pressure  without  cut-off 


Eqivalent  of  gas  and 
coal. 


Gaa. 


Coal. 


Cubic  feet. 
13 
16 
20 
40 
75 


Pounds. 
1.3 
1.6 
2.0 
4.0 
7.5 


The  specific  gravity  of  natural  gas  varies  from  0.56  to  O.GO  as  com- 
pared to  dry  air  at  60°  F.  and  at  an  atmospheric  pressure  of  30  inches 
of  mercury.  Dry  air  at  the  above  temperature  and  pressure  weighs 
70.5  pounds  per  1,000  cubic  feet.  The  composition  of  nearly  all  natural 
gas  closely  resembles  marsh  gas,  OH4.  In  the  Appalachian  gas  the 
amount  of  nitrogen  varies  from  2  to  16  per  cent.  The  paraffin  series, 
whose  composition  is  nearly  equivalent  to  methane  or  marsh  gas  (75 
per  cent  of  carbon  and  25  per  cent  of  hydrogen),  constitute  85  to  98  per 
cent  of  the  whole.  The  Ohio  and  Indiana  gas  has  about  0.20  per  cent 
of  sulphureted  hydrogen  in  its  composition.    The  amount  of  air  required 
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to  consume  1,000  cubic  feet  of  natural  gas  of  average  composition  is 
slightly  less  than  11,000  cubic  feet,  or  about  one  part  gas  to  eleven  of 
air.  In  practice  it  is  best  not  to  use  the  full  amount  necessary  for  com- 
plete combustion,  and  the  proportion  of  one  to  ten  will  give  better 
results. 

The  use  of  natural  gas  in  connection  with  burners  using  a  mantle  of 
alkaline  earth  (thoria,  etc.)  has  placed  it  at  the  head  of  the  cheap  illu- 
minants  where  the  gas  can  be  had  for  25  cents  or  less  per  1,000  cubic 
feet,  and  from  35  to  45  candlepower  can  be  secured  by  consuming 
2i  cubic  feet  per  hour.  This  natural  product  has  little  to  fear  from 
the  competition  of  artificial  gases  or  the  electric  light.  Natural  gas  in 
an  argand  burner,  with  a  chimney,  consuming  5  cubic  feet  per  hour, 
furnishes  about  12  candlepower,  and  if  consumed  in  an  ordinary  tip, 
using  5  to  6  cubic  feet  per  hour,  about  6  candlepower.  Some  natural 
gases  contain  a  very  slight  percentage  of  the  heavier  hydrocarbons, 
which  adds  considerably  to  their  value  as  illuminants  when  used  without 
the  mantle. 

TESTS. 

The  following  tests  of  the  use  of  natural  gas  as  a  fuel  compared  with 
petroleum,  made  at  Eoystone,  Pennsylvania,  and  Laketon,  Indiana,  by 
the  National  Transit  Company,  are  of  value  as  showing  the  relative 
eflficiency  of  gas  and  oil.  In  both  these  tests  the  water  was  carefully 
weighed  and  the  gas  metered  through  new  meters  that  had  been  proved 
just  before  setting  up,  so  that  they  are  undoubtedly  accurate. 

TEST   OF  GAS-PUMPING  ENGINE   AT   ROYSTONE,  PENNSYLVANIA. 

The  type  of  engine  used  in  this  test  was  a  Cross  compound  engine 
with  one  high-pressure  and  one  low-pressure  double-acting  cylinder  with 
Corliss  valves  and  independent  surface  condenser.  The  compressor 
had  one  high-pressure  and  one  low-pressure  double-acting  gas  cylin- 
der in  line  with  each  steam  cylinder.  The  gas,  after  being  compressed 
in  the  low-pressure  cylinder,  is  cooled  by  passing  through  a  surface 
cooler  constructed  of  pipe,  placed  in  the  bottom  of  a  i)ond.  It  then 
passes  into  the  high-pressure  cylinder  and  from  there  direct  to  the 
mains. 

Dimensiotis  of  engine  and  hoilera. 


Steam  cylinder: 

High  pressure 

Low  pressare 

Gas  cylinder : 

High  pressure  (2  cylinders,  tandem) 
Low  pressure  (2  cylinders,  tnndem) 


Diameter. 

Length  of 
stroke. 

Jnehei. 

Inch€9. 

27 

60 

54 

60 

16 

60 

21 

60 
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IHmenHons  of  engine  and  boilere — CoDtinned. 
Piflton  rods : 

Steam  oy linden,  5*inch  on  crank  end  and  4-inch  on  compreBsor  end. 
Gas  cylinders,  high-pressnre,  one  4-inch  and  one  3^-inch  each ;  low-pressure,  one 
3i-inch  in  one  end  of  each. 
Boilers : 

There  were  three  horizontal  tahnlar  boilers  5  feet  in  diameter  and  14  feet  in 
length,  each  containing  180  tubes  2  inches  in  diameter. 

Performance  of  engine. 

Piston  speed  in  feet,  per  minute 275. 2 

Mean  pressure  of  high-pressure  cylinder,  pounds  per  square  inch 43. 975 

Mean  pressure  of  low-pressure  cylinder,  ponnds  per  square  inch 12. 975 

Power  from  high-pressure  cylinder,  indicated  horse  power 204. 07 

Power  from  low-pressure  cylinder,  indicated  horse  power 246. 07 

Total  indicated  horse  power 450. 14 

Horse  power  developed  in  compressor 419. 35 

Per  cent  of  work  absorbed  in  friction  of  engine «6. 84 

Water  per  hour  used  in  operating  compressor,  pounds 7, 052 

Pounds  water  per  indicated  horse  power  per  hour 15. 666 

Pounds  water  per  developed  horse  power  per  hour 16. 817 

Steam  pressure,  engine  room 118 

Yacuum 25 

Jacket  water  per  hour 719 

Per  cent  water  used  in  jackets 10. 2 

Performance  of  hoilera. 

Cubic  feet  of  gas  per  hour,  per  meter 8,591 

Pounds  pressure  in  meter >«»...  1. 228 

Barometer 14. 115 

Absolute  pressure  of  gas 15. 343 

Factor  to  reduce  to  atmospheric  (14.7  pounds)  pressure 1. 044 

Cubic  feet  of  gas  at  atmospheric  pressure,  per  hour 8, 969 

Steam  pressure,  boiler  room 127. 5 

Temperature,  feed  water 68. 1 

Factor  of  evaporation 1. 195 

Water  evaporated  per  hour,  actual 7, 341. 6 

Water  evaporated  per  hour,  equivalent 8, 773.  2 

Cubic  feet  gas  consumed  per  pound  water  evaporated 1. 022 

Water  used  for  other  purposes  than  engine 289. 6 

Cubic  feet  gas  for  other  purposes  than  engine 296 

Gas  used  for  pumping  purposes,  per  hour 8, 673 

Gas  pumped  per  hour 231, 216 

Gas  pumped  for  cubic  foot  burned 26. 66 

Per  cent  of  gas  pumped  used  to  operate  pump 3. 751 

• 

PERFORMANCE   OF  BOILERS   BURNING   PETROLEUM  AS  FUEL   AT 

LAKETON,  INDIANA. 

The  following  are  the  results  of  the  evax>oration  tests  made  on  two 
boilers  at  Laketon,  Indiana,  which  supplied  steam  to  a  triple-expansion 
pumping  engine: 

The  fuel  used  was  crude  petroleum,  burned  in  a  Squire  &  Towl  compressed-air 
burner. 

The  boilers  were  of  the  horizontal  return  tubular  type,  5  feet  diameter,  14  feet 
long,  and  containing  180  2-inch  tubes. 
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The  oil  burner  was  located  at  the  front  end  of  the  boiler,  and  the  products  of  com- 
bustion passed  under  the  latter,  through  the  tubeB,  and  thenc«  to  the  chimney. 

The  water-heating  surface  of  each  boiler  was  1,820  square  feet.  There  was  no 
superheating  surface. 

The  average  evaporation,  from  and  at  212^  F.,  for  seven  tests,  was  16.10  pounds  of 
water  per  pound  of  oil. 

The  quality  of  the  steam,  as  determined  by  a  superheating  calorimeter,  was  x>er- 
feotly  dry. 

The  average  evaporation  per  hour  per  square  foot  of  heating  surface  was  1.9 
pounds,  at  150  pounds  gauge  pressure  and  60°  t>emperature  of  feed  water. 


VAI.UE    OF    XATUBAIi    GAS    CONSUMED    IN   THE   UNITEH 

STATES. 

The  difficulty  of  securing  any  statement  showing  the  full  value  of 
natural  gas  consumed  has  already  been  discussed.  The  manner  of 
obtaining  statistics  and  the  number  of  companies  reporting  remain 
aboutthe  same  from  year  to  year,  and  therefore  a  comparison  by  years 
famishes  a  true  indication  of  the  value  and  the  conditions  of  production 
and  sale  of  this  unstable  article.  The  prices  have  remained  very  nearly 
uniform  during  the  years  1895  and  1896,  and  the  value  of  the  product 
therefore  affords  an  index  to  the  quantity  consumed,  since  a  large  propor- 
tion of  the  gas  during  these  years  was  measured  by  meters.  Previous 
to  1894  the  prices  were  much  lower.  A  great  amount  was  consumed 
»  unmeasured,  and  the  money  value  does  not  very  closely  represent  the 
number  of  cubic  feet.  It  will  be  noticed  that  the  values  for  1895  and 
1896  are  nearly  identical. 

In  the  following  table  is  given  the  approximate  value  of  natural  gas 
produced  in  the  United  States  from  1887  to  1896,  by  States: 

Approximate  value  of  natural  gas  produced  in  the  United  States  from  1S87  to  1896, 


SUte. 


Pennsylvania  . 

New  York 

Ohio 

West  Virginia. 

Indiana 

Illinois 

Kentucky 

Kansas 

Missouri 

Arkansas 

Texas 

Utah 

South  Dakota . 

California 

Other  States... 

Total  ... 


1887. 


$13, 749, 500 

333,000 

1, 000, 000 

120,000 

600,000 


1888. 


$19, 282, 375 
332,500 
1,500,000 
120,000 
1, 320, 000 


15,000 


15, 817, 500 


75,000 


1889. 


$11, 593, 989 
530,026 
5, 215, 669 
12,000 
2, 075, 702 
10, 615 
2,580 
15, 873 
35,687 
375 
1,728 
150 
25 
12,680 
1,600,000 


1890. 


1891. 


•,  551, 025 

552,000 

4,684,300 

5,400 

2, 302, 500 

6,000 

30,000 

12,000 

10,500 


6,000' 

33,000 
1, 600, 000 


$7, 834, 016 

280,000 

3, 076, 325 

35,000 

3, 942, 500 

6,000 

38,993 

5,500 

1,500 

250 


22, 629,  875  j  21, 107, 099 


18,  792, 725 


30,000 
250,000 


15, 600, 084 
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Approxifnate  value  of  natural  gas  produced  in  the  United  States f  etc. — Continued. 


State. 

1892. 

1803. 

1894.    . 

1896. 

1896. 

Pennsylvania  .. 

New  York 

Ohio 

$7, 376, 281 

216,000 

2, 136, 000 

500 

4, 716, 000 

12,988 

43, 175 

40,795 

3,775 

100 

100 

$6,488,000 

210,000 

1, 510, 000 

123,000 

5, 718, 000 

14,000 

68,500 

50,000 

2,100 

100 

50 

500 

$6, 279, 000 

249,000 

1, 276, 100 

395,000 

5, 437, 000 

15,000 

89,200 

86,600 

4,500 

100 

50 

500 

12,000 

60,350 

50,000 

$5, 852, 000 

241, 530 

1, 255, 700 

100,000 

5, 203, 200 

7,500 

98,700 

112, 400 

3,500 

100 

20 

20,000 

7,000 

55,000 

50,000 

a  $5, 528, 610 

256,000 

1, 172, 400 

?» 640,  000 

c  5, 043, 63^ 

6,375 

99,000 

124,750 

1,500 

60 

West  Virginia. . 

Indiana 

Illinois.  ---. .... 

Kentucky 

Kansas  

Mlssonri 

Arkansas 

Texas 

Utah 

20,000 

4,500 

55,682 

50,000 

1 

Colorado 

California 

Other  States.... 

Total  .... 

55,000 
200,000 

62,000 
100,000 

14, 800, 714 

14, 346, 250     13, 954, 400 

13, 006, 650  1    13, 002, 512 

J 

a  Inclades  $912,000  worth  of  gas  produced  in  Penoajlvania  bat  consained  in  New  York  and  Ohio. 
Mncludes  $126,000  worth  of  gas  produced  in  West  Virginia,  bat  consumed  in  Ohio  and  Pennsyl- 
vania, 
c  Includes  ralue  of  some  gas  produced  in  Indiana  but  consumed  in  Ohio  and  Illinois. 


CONSUMPTIOX    AXD    BISTRIBUTION    OF    :N^ATIJRAIi    GAS. 

The  following  table  was  compiled  from  the  statements  of  all  com- 
panies making  fall  returns  in  1895  and  1896.  Many  gas  companies  do 
not  keep  their  accounts  in  such  manner  as  to  be  able  to  furnish  all  of 
the  information  requested.  In  189G  full  returns  were  received  from  355 
companies  and  individuals — 91  in  Pennsylvania,  205  in  Indiana,  and  59 
in  Ohio,  and  these  are  compared  with  the  reports  made  by  the  same 
companies  in  1895 : 

Natural-gas  records  in  1895  and  1896, 


Pennsylvania. 

1895. 

1896. 

Amount  received  for  sale 
of  gas  or  value  of  gas 
consumed 

$4i  420, 258 

$4,790,283 
182,944 

24 

$4, 054, 791 

14,162,845 
171,104 

29 

Value  of  coal  or  wood 
displaced 

Domestic  fires  supplied . . 

Iron  and  steel  works  sup- 
plied  

Indiana. 


1895. 


$1, 639, 556 

$2, 414, 621 
72,019 


1896. 


$1,589,276 

$2, 208, 919 
62,991 


1895. 

1896. 

$834. 239 

$700,  212 

$1, 153. 258 

$788, 262 

45,537 

33, 082 

0 

0 
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Naiural-gas  records  in  1895  and  i^96— Continued. 


Qlass  works  sapplied. . . 
Other    establishmen  to 

supplied 

Total    establishments 

sapplied 

Total   wells    producing 

Jan.l 

Total    producing    wells 

drilled 

Total   wells    producing 

Dec.  31 

Total  feet  of  pipe  laid. . . 

Total  establishments  re- 
porting   


Pennsylvania. 

Indiana. 

1895. 

1896. 

1895. 

1896. 

36 

45 

21 

21 

580 

648 

414 

683 

640 

722 

442 

609 

1,409 

1,522 

787 

986 

217 

208 

189 

182 

1,622 

1,629 

936 

1,042 

20,950,905 

23.430,838 

10,774,780 

11, 484, 329 

91 

91 

2a5 

205 

Ohio. 


1896. 


1896. 


158 


159 


310 


38 


307 
4, 083,  050 


198 


198 


307 


39 


317 
4,099,864 


59 


59 


III  Pennsylvania  the  value  of  gas  consumed  by  the  91  companies  re- 
porting in  full  was  $4,054,791,  out  of  a  total  for  the  State  of  $5,528,610; 
in  Indiana  the  value  reported  by  the  205  companies  was  #1,589,276, 
out  of  a  total  value  of  $5,043,635  for  that  State;  in  Ohio  the  value 
stated  by  the  59  companies  reporting  in  full  was  $788,262,  out  of  a  total 
value  of  $1,172,400.  These  facts  indicate  that  the  returns  from  Penn- 
sylvania are  much  more  complete  than  those  of  the  other  States  named. 

The  value  of  the  coal  and  wood  displaced  in  Pennsylvania  is  slightly 
greater  than  that  of  the  natural  gas;  in  Indiana  and  Ohio,  on  the  con- 
trary, the  value  of  the  gas  is  shown  to  be  very  much  less  than  that  of 
the  wood  and  coal  displaced.  The  gas  market  of  northwestern  Ohio 
and  that  of  the  Indiana  field  extend  beyond  the  coal  districts.  In 
Pennsylvania  a  large  proportion  of  the  gas  is  consumed  in  the  bitumi- 
nous coal  regions.  The  number  of  domestic  fires  shows  a  falling  off  in 
all  three  States,  especially  in  Ohio.  The  number  of  wells  drilled  in 
Pennsylvania  in  1895  and  1896  are  nearly  the  same. 

The  following  table  was  compiled  from  the  statements  of  a  large 
number  of  companies  and  individuals  making  partial  returns,  which 
could  not  be  included  in  the  previous  table,  and  shows  the  amount 
received  from  the  sale  of  the  gas  in  the  States  where  it  was  consumed 
in  1896.  In  several  instances  not  all  of  it  was  produced  in  the  State 
where  it  was  consumed,  but  was  brought  into  it  from  the  adjoining 
States.  Hence  these  figures  will  not  check  with  the  table  showing  the 
production  of  gas.  There  were  763  companies  and  individuals  in  the 
several  States  named  that  reported,  giving  the  amount  received  for  gas, 
together  with  the  value  of  the  coal  or  wood  displaced  by  it. 
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Value  of  natural  gas  consumed  in  ike  United  States  in  1896,  by  States,  and  the  value  of 
coal  or  wood  displaced  hy  same,  as  reported  by  7 SS  persons,  firms,  and  corporations. 


SUte. 

Compa- 
nioH  or  in- 
dividu- 
als re- 
porting. 

Amount  re- 
ceived for  sale 

of  gas.  or 

vidae  ox  fsas 

consumed. 

Value  of  coal 
or  wood  dis- 
placed by  gas. 

Pennsylvania  

Indiana 

Ohio 

New  York 

156 

386 

130 

36 

$4,  616,  386 

3, 604, 311 

al,  499, 370 

61,003,205 

513, 735 

97,165 

79, 236 

31,  375 

18,500 

6,310 

500 

60 

$4,  702, 984 
4,  688, 063 
1, 650, 492 
1, 101, 500 

West  Virginia 

Kansas 

7 

10 
16 
7 
4 
7 
3 
1 

616, 225 
149, 750 

Kentucky 

California 

Utah  and  Colorado  . . . 

Illinois 

Missouri 

97,512 

38,043 

c20,000 

6,000 

500 

Arkansas 

60 

Total  

763 

11,470.153 

13, 071, 129 

a  Includes  $326,978  worth  of  gas  produced  in  Pennsylvania,  Indiana,  and  West  Virginia,  but  con- 
sumed in  Ohio, 
b  Includes  f  747,386  worth  of  gas  produced  in  Pennsylvania  but  consumed  in  New  York, 
c  Estimated. 

The  following  table  shows  the  principal  uses  to  which  natural  gas  is 
applied.  The  amount  consumed  as  an  illuminant  increases  yearly,  but 
in  the  table  it  is  not  separated  from  that  supplying  domestic  fires.  It 
will  be  noticed  that  763  companies  and  individuals  reported  in  1896,  as 
compared  with  569  in  1895,  which  accounts  for  the  general  increase  in 
this  table.  Much  gas  is  also  consumed  near  the  wells  in  the  manufac- 
ture of  a  superior  article  of  lampblack,  unreported;  and  a  large  amount 
of  natural  gas  of  which  we  have  no  record  is  consumed  by  individuals 
and  companies  inside  of  the  gas  belts.  A  number  of  iron  mills  and 
steel  works  in  and  about  Pittsburg  have  their  own  lines  extending  to 
the  gas  fields. 
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Uses  to  which  natural  gas  produced  in  the  United  States  in  1896  wa^  put,  as  reported  by 

763  persons,  firms f  and  corporations. 


State. 


Pennsylvania 

Indiana 

Ohio 

New  York 

Weat  Virginia 

Kansas 

Kentucky 

California 

Utah  anct*  Colorado. .. 

Illinois 

Missouri 

Arkansas 

Total 


Conipa- 
ntea  or 
iudi 
riduaU 
report- 
ing. 


i 


Domestic 

flree 
supplied. 


Establishments  supplied. 


Iron 
mills. 


524, 385 


37 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


43 


Steel 
works. 

Glass 
works. 

Other 
estab- 
lish- 
ments. 

8 

51 

762 

3 

53 

1,108 

0 

0 

337 

0 

2 

51 

0 

3 

372 

0 

0 

15 

0 

0 

4 

0 

0 

1 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

11 

109 

2,652 

Total. 


858 

1,170 

337 

53 

375 

15 

4 

1 

0 

2 

0 

0 


2,815 


The  followiug  table  gives,  by  States,  the  number  of  gas  wells  at  the 
beginuiDg  and  close  of  1896,  the  number  drilled  in  1896,  and  the  total 
length  in  feet  and  miles  of  pipe  in  use  at  the  close  of  that  year,  as 
reported  by  763  companies  and  individuals: 

Record  of  wells  and  amount  of  pipe  line  as  reported  hy  763  persons ,  firms,  and  corporations 

in  1896. 


state. 


Compa- 
nies or  in 
dividuals 

report- 
ing. 


Pennsylvania 

Indiana 

Ohio 

New  York 

West  Virginia 

Kansas 

Kentucky 

California 

Utah  and  Colorado. . 

Illinois 

Missouri 

Arkansas 

Total 


15C 

386 

130 

36 

7 

10 
16 
7 
4 
7 
3 
1 


Wells. 


Total  pipe  laid  to  Dec.  31, 1896. 


763 


Produc- 
ing Dec. 
31, 1895. 

Drilled 
in  1896. 

Produc- 
ing Dec. 
31. 1896. 

1,884 

297 

2.060 

1,968 

421 

2,262 

643 

151 

702 

217 

35 

226 

82 

21 

101 

47 

18 

59 

60 

3 

63 

14 

1 

15 

11 

6 

14 

30 

4 

29 

3 

0 

3 

2 

0 

2 

4,961 

957 

5,536 

Feet. 


26,811,395 

21,  265, 743 

8, 492, 580 

1, 984, 949 

3, 824, 138 

412, 270 

320, 280 

58,100 

194,800 

63,180 

1,000 


Miles. 


5,078 

4,028 

1,608 

376' 

724 

78 

61 

11 

37 

12 

0 

0 


63, 428, 435       12, 013 
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KECORI>  BY  STATES, 
PENNSYLVANIA. 

Ko  new  gas  fields  were  opened  ap  in  1896,  but  the  deep  sands  in  the 
soatheastern  portion  of  Greene  County  furnished  some  fair  wells.  In 
nearly  all  cases  gas  is  found  associated  with  petroleum,  generally  in  the 
higher  portions  of  the  oil-bearing  rock.  Sometimes  a  rock  holding  a 
large  volume  of  gas  is  tapped  before  the  oil  sand  is  reached;  then 
again  some  of  the  largest  gas  fields  in  the  State  occur  in  strata  that 
underlie  the  petroleum  sand  several  hundred  feet. 

The  life  of  a  gas  field  is  often  greatly  diminished  by  the  development 
of  the  petroleum,  many  millions  of  cubic  feet  of  gas  being  allowed  to 
pass  into  the  air  in  order  that  the  reduction  of  the  pressure  may  induce 
the  x>etroleum  to  come  in. 

!N^early  every  gas  field  has  its  individual  characteristics.  At  some 
places  large  volumes  of  gas  are  furnished  at  low  pressures,  at  others 
a  much  smaller  quantity  of  gas  at  a  high  pressure,  and  there  are  some 
wells  that  have  large  volume  and  high  pressure  combined.  The  best  gas 
well  is  the  one  that  will  produce  the  most  gas  at  the  greatest  pressure. 
The  original  shut-in  rock  pressure  of  1,100  pounds  to  the  square  inch 
has  been  measured  in  the  early  life  of  some  of  the  gas  wells  in  Penn- 
sylvania. A  few  wells  have  shown  an  open  flow  equal  to  thirty-five  to 
forty  million  cubic  feet  in  twenty-four  hours.  The  diminished  rock 
pressure  has  of  late  years  forced  many  companies  to  use  gas  pumps  to 
get  sufficient  gas  to  their  consumers,  and  the  decrease  in  volume  is 
being  in  a  measure  supplied  by  an  increased  number  of  wells.  The 
rock  pressure  of  wells  now  in  use  in  Pennsylvania  has  an  estimated 
range  between  1  pound  and  750  pounds,  the  average  being  placed  at 
85  pounds. 

The  amount  of  gas  in  the  natural  reservoirs,  which  are  generally  of 
coarse  sandstone  blanketed  by  a  slaty  covering,  continually  grows  less, 
in  some  fields  more  rapidly  than  in  others.  It  is  safe  to  say  that  at 
least  8  per  cent  of  the  gas  remaining  in  these  reservoirs  in  1895  was 
drawn  out  in  1896.  As  the  pressure  decreases,  less  gas  can  be  taken 
out  each  year. 

The  gas-bearing  strata  in  Pennsylvania  extend  from  the  Mahoning 
sandstone  to  the  Kane  sand,  a  vertical  distance  of  over  3,000  feet.  The 
following  is  a  partial  list  of  gas-bearing  strata  in  the  descending  order: 
Mahoning  sandstone,  upper  and  lower  Homewood  sandstone,  Big  Injun 
sand.  Squaw  sand,  Berea  grit,  Gantz,  Onehundred-foot,  Fifty-foot, 
Second  sand,  Thirty-foot,  Third  or  Gordon  sami,  Fourth  sand,  Fifth  sand, 
Sixth  sand,  Erie  shale,  Elizabeth,  First  Warren,  Speechley,  Balltown, 
Sheffield,  Bradford,  Elk,  and  Kane  sands. 

In  some  instances  two  or  more  of  these  horizons  furnish  gas  in  the 
same  well,  but  generally  the  main  output  comes  from  a  single  horizon. 


906 


MINERAL   RESOURCES. 


In  the  following  table  is  given  the  value  of  natural  gas  prodaeed  in 
Pennsylvania  in  the  years  from  1885  to  1896 : 

Value  of  natural  gas  produced  in  Pennsylvania  from  1885  to  1896. 


Year. 

Value. 

Tear. 

Value. 

1885 

$4,500,000 
9,000,000 
13, 749, 500 
19, 282, 375 
11,593,989 
9, 551, 025 

1891 

$7, 834, 016' 

7, 376, 281 

6, 488, 000 

6, 279, 000 

.     5, 852, 000 

'      5, 528, 610 

1886 

1892 

1887 

1893 ; 

1888 

1894 

1889 

1895 

1890 

1896 

OHIO. 

1^0  new  gas  territory  was  found  in  1896;  but  the  Lancaster  field  has 
been  extended  to  the  southeast,  where  some  new  wells  have  shown  a 
rock  pressure  about  equal  to  the  original  field. 

The  Trenton  limestone,  the  Clinton  group,  the  Berea  grit,  and  the 
Ohio  shale,  in  ascending  order,  are  still  the  only  horizons  so  far  devel- 
oped that  furnish  gas  in  quantity.  The  decrease  in  pressure  and  pro- 
duction has  continued.  The  average  pressure  of  gas  in  the  Trenton 
area  of  northwestern  Ohio  in  1896  was  45  pounds;  the  initial  pressure 
in  1888  was  450  pounds,  showing  that  approximately  only  10  per  cent 
of  the  original  volume  is  left  in  this  reservoir,  if  exhausted  to  atmos- 
pheric pressure.  In  depth  these  gas  wells  vary  from  1,100  to  1,150 
feet.  The  elevation  of  the  top  of  the  Trenton  limestone  in  the  princi- 
pal gas  areas  ranges  from  315  to  390  feet  below  tide.  The  gas  is 
usually  found  at  or  near  the  top  of  this  limestone. 

The  extension  of  the  Lancaster  field  toward  the  southwest  has  reen- 
forced  the  supply,  and  the  prospects  indicate  a  supply  for  the  cities 
now  furnished  that  will  last  for  some  time. 

In  the  southeastern  portion  of  Ohio  a  large  amount  of  gas  has  been 
obtained  from  the  Berea  grit,  but  the  supply  from  this  horizon  is  not  of 
such  lasting  quantity  as  that  from  some  others. 

The  amount  of  gas  furnished  by  the  Ohio  shale  is  quite  small,  although 
the  formation  is  scattered  over  a  considerable  area  in  the  northeastern 
portion  of  the  State.    The  wells  are  comparatively  shallow. 

In  the  following  table  will  be  found  a  statement  of  the  value  of  the 
natural  gas  produced  In  Ohio  from  1885  to  1896.  It  will  be  seen  that 
the  value  for  1894  and  1895  was  nearly  the  same,  which  is  partially 
accounted  for  by  increase  in  cost.  The  year  1896  shows  a  falling  oflT 
of  $83,300,  as  compared  with  1895. 
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Value  of  natural  gas  produced  in  Ohio  from  1886  to  1896. 


Year. 

Value. 

Tear. 

Valae. 

1885 

$100,000 
400,000    1 
1,000,000    1 
1,500,000 
5, 215, 669 
4,684,300 

1891 

$3, 076, 325 
2, 136, 000 
1, 510, 000 

1886 

1892 

1887 

1893 

1894 

1888 

1,276,100    i 

1889 

1890 

1895 

1, 255,  700 

1896 

1, 172, 400 

INDIANA. 


The  great  broad  swell  of  the  Cincinnati  arch,  as  it  enters  Indiana 
near  the  middle  of  the  eastern  boundary  line  and  continues  in  a  general 
northwest  direction  about  halfway  across  the  State,  contains  an  area 
of  gas-bearing  Trenton  limestone  that  has  been  estimated  at  2,500 
square  miles.  Originally  this  gas  area  was  larger,  and  though  the 
wells  farthest  down  the  dip  have  suffered  from  the  intrusion  of  salt 
water,  it  is  still  the  largest  connected  gas  area  discovered.  The  initial 
rock  pressure  over  this  great  district  was  about  325  pounds  to  the 
square  inch,  this  being  less  by  125  pounds  than  the  general  rock  pres- 
sure in  Ohio. 

The  altitude  of  the  body  of  Trenton  limestone  furnishing  the  gas  is 
generally  from  50  to  120  feet  below  tide  level,  as  compared  to  about  350 
feet  below  tide  in  Ohio.  In  1896  the  average  rock  pressure  was  about 
220  pounds  to  the  square  inch,  a  decrease  of  20  pounds  as  compared 
with  that  of  1895,  or  105  pounds  less  than  the  original  pressure. 
According  to  these  figures  about  32  per  cent  of  the  gas  in  this  large 
reservoir  has  been  drawn  out,  and  an  index  as  to  the  life  of  the  field 
is  thus  afforded. 

The  following  table,  showing  the  comparative  pressure  in  1896  and 
1896,  was  compiled  by  Mr.  J.  0.  Leach,  State  supervisor  of  natural  gas, 
of  Kokomo,  Indiana.^  Mr.  Leach  states  that  if  there  are  errors  in  this 
statement  they  occur  in  figures  rehiting  to  the  outer  zone,  where  many 
wells  are  so  arranged  that  they  can  not  be  relieved  of  the  presence  of 
the  salt  water  before  testing. 


'  Twenty-first  Aunual  Keport,  Department  of  Geology  and  Natunl  Keeoaroe*,  1886,  p.  444. 
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Comparative  statement  of  rook  preaaure  of  the  Indiana  natural-gaa  field,  1895-96, 


Blackford  Coanty : 

Hartford  City 

Hartford  City,  5  miles  west  of  town. . . 
Delaware  Connty : 

Muncie,  3  miles  north  of  town 

Royerton 

Dalevillei  1  mile  west  of  town 

Selma 

Selma,  3  miles  north  of  town 

Albany,  3  miles  north  of  town 

Grant  County : 

Marion,  3  miles  southwest  of  town 

Marion,  3  miles  southeast  of  town 

Jonesboro 

Sweetsers 

Swayzee,  2  miles  south  of  town 

Sims 

Fairmount 

Hamilton  County : 

> 

Arcadia,  7  miles  east  of  town 

Nobles ville,  2  miles  north  of  town 

Noblesville,  9  miles  northeast  of  town 
Hancock  County: 

Greenfield,  3  miles  north  of  town 

Henry  County : 

Middletown,  5  miles  east  of  town 

Howard  County : 

Greeutown 

Guy 

Sycamore,  5  miles  northeast  of  town  . . 

West  Liberty '. 

Jay  Connty : 

Camden 

Dunkirk 

Redkey,  4  miles  southwest  of  town  . . . 
Madison  County : 

Alexandria 

Alexandria,  2  miles  west  of  town 

Alexandria,  1  mile  north  of  town 

Anderson,  8  miles  northeast  of  town  . . 


Ponnds  preMore. 


1895. 


270 
270 

250 
250 
225 
230 
230 
250 

255 
260 
270 
255 
260 
260 
270 

235 
200 
235 

210 

220 

• 

255 
255 
245 
255 

150 
225 
250 

247 
255 
260 
240 


1896. 


240 
245 

230 
232 
190 
213 
218 
230 

244 
235 
250 
246 
250 
245 
250 

218 
150 
210 

185 

175 

235 
235 
232 
237 

100 


235 

228 
240 
240 
219 
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Comparative  Btatement  of  rock  pressure  of  the  Indiana  naturaUgas  fieldf  1895-96 — Cont'd. 


Madison  County — Continued. 

Elwood 

Elwood,  5  miles  east  of  town 

Elwood,  5  miles  northeast  of  town , 

Frankton,  2  miles  soath  of  town . . 

Oilman , 

Orestes 

Perkins  v^ille 

Rush  County : 

Carthage 

Tipton  County : 

Tipton 

Madison  Township 

Prairie  Township 

Wild  Cat  Township 


Ponnds ] 
1895. 

preABure. 

1896. 

255 

221 

255 

235 

255 

240 

245 

1 

220 

255 

240 

255 

238 

230 

210 

150 

120 

270 

245 

220 

205 

250 

238 

The  greatest  enemy  to  the  life  of  almost  all  gas  wells  is  the  inflowiDg 
salt  water  as  the  pressure  decreases.  Indiana  gas  wells  seem  to  be 
particularly  subject  to  the  accumulation  of  salt  water,  especially  those 
&rthest  down  the  dip. 

The  total  value  of  natural  gas  produced  in  Indiana  in  1896  was 
$5,043,635,  as  compared  with  $5,203,200  in  1895,  showing  a  slight 
decrease.  A  considerable  amount  of  natural  gas  is  consumed  outside 
of  the  State,  in  Ohio  and  Illinois,  but  the  exact  proportion  could  not 
be  obtained. 

In  the  following  table  will  be  found  a  statement  of  the  value  of  the 
natural  gas  produced  in  Indiana  from  1886  to  1896: 

Value  of  natural  gas  produced  in  Indiana  from  1886  to  1896, 


Year. 

Vftlne. 

1 

Year. 

Value. 

$4, 716, 000 
5, 718, 000 
5, 437, 000 
5, 203, 200 
5, 043, 635 

1886 

$300,000 
600,000 
1, 320, 000 
2, 075, 702 
2,302,500 
3, 942, 500 

1892 

1887 

1893 

1888 

1894 

1889 

1895 

1890 

1896 

1891 
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KENTUCKY. 


Meade  Coanty  at  present  prodnces  more  gas  than  any  other  county 
in  Kentacky.  The  gas  area  is  35  miles  soathwest  of  Louisville,  and 
the  gas  is  piped  to  that  city.  It  is  also  found  to  some  extent  in  Hardin, 
Jefferson,  and  Breckinridge  coanties.  It  occurs  in  the  Devonian  black 
shale  on  the  western  slope  of  the  Cincinnati  arch.  The  wells  are  from 
500  to  700  feet  deep  and  have  a  shut-in  pressure  of  40  to  60  pounds. 
They  are  quite  similar  in  geological  position  and  other  conditions  to 
the  gas  wells  in  northeastern  Ohio  and  northwestern  Pennsylvania.  In 
southwestern  Jefferson  County,  just  west  of  the  outcrop  of  the  shale, 
in  the  vicinity  of  Meadow  Lawn,  a  number  of  wells  supply  the  farmers 
of  that  section  with  fuel  and  light.  These  wells  are  from  225  to  325 
feet  deep  and  are  usually  drilled  through  the  shale,  which  is  from  85  to 
90  feet  thick  and  is  the  source  of  the  gas.  The  cost  is  about  $200  per 
well.  There  are  several  wells  at  West  Point,  in  the  northern  corner  of 
Hardin  County,  that  supply  about  60  fires.  The  pressure  and  volume 
are  slowly  diminishing,  but  these  shallow  wells  have  produced  a  remark- 
able amount  of  gas. 

In  eastern  Kentucky,  some  45  or  50  miles  south  of  Catlettsburg,  near 
Warfield,  two  large  gas  wells  were  drilled  about  fourteen  years  ago  by 
Capt.  A.  Allen.  Since  that  time  several  other  wells  in  the  vicinity 
have  found  gas  in  large  quantities.  The  original  source  of  the  gas  was 
the  sub-Carboniferous  limestone.  The  wells  were  afterwards  deepened 
to  about  1,780  feet,  where  a  larger  supply  was  found  in  the  Berea  grit. 
A  number  of  wells  have  since  found  gas  in  this  vicinity,  some  of  them 
being  on  the  opposite  side  of  the  Tug  Fork  in  West  Virginia.  A  well- 
developed  arch  crosses  the  Tug  Fork  at  this  locality  and,  together 
with  the  great  thickening  of  the  lower  Coal  Measure  strata,  has  given 
considerable  dip  to  the  lower  rocks  and  concentrated  the  gas.  The 
rock  pressure  is  about  285  to  300  pounds.  The  volume  of  the  old  well, 
now  shut  in  for  many  years,  when  tested  two  years  ago  appeared  to  be 
rather  large.  A  number  of  companies  have  at  different  times  proposed 
to  pipe  this  gas  to  the  Ohio  River  and  supply  Huntington,  Catlettsburg, 
Ashland,  and  Ironton,  but  so  far  the  project  has  not  been  carried  out^ 

The  Old  Dominion  Oil  and  Gas  Company  has  developed  several  good 
gas  wells  in  Floyd  County.  There  is  a  little  gas  produced  in  Barren 
County,  Kentucky. 

The  following  table  shows  the  production  of  natural  gas  from  1889 
to  1896;  it  has  been  nearly  the  same  for  1895  and  1896.  The  shortage 
in  natural  gas  may  have  been  supplied,  in  part,  during  the  cold  waves, 
by  manufactured  gas. 
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Value  of  natural  gaa  produced  in  Kentucky  from  1889  to  1896, 


Tear. 


1889 
1890 
1891 
1892 


Value. 


$2,580- 
30,000 
38;  993 
43,173 


Year. 


1893 
1»94 
1895 
1896 


Value. 


$68,500 
89,200 
98,700 
99,000 


ILLINOIS. 

The  gradual  decline  noted  in  former  years  still  continues.  The  locali- 
ties furnishing  natural  gas  are  Lamoille,  in  Bureau  County,  aud  Sparta, 
in  Eaudolpb  County.  Some  of  the  wells  in  Lamoille  do  not  show  any 
decrease  in  pressure  since  the  time  they  were  drilled.  They  are  on  an 
average  135  feet  deep,  the  drill  passing  through  hard  clay  into  a  green- 
sand,  in  which  the  gas  is  found.  The  pressure  is  from  2^  to  30  pounds. 
This  gas  is  used  for  domestic  purx>08es  only.  There  is  no  petroleum 
associated  with  it. 

The  gas  wells  at  Sparta  are  gradually  failing.  The  pressure  in  1895 
was  40  pounds,  while  in  1896  it  was  only  25  pounds,  ^o  wells  were 
drilled  in  1896. 

The  production  of  natural  gas  in  Illinois  from  1889  to  1896  was  as 
follows : 

Value  of  natural  gae  produced  in  Illinois  from  1889  to  1896, 


Year. 


1889 '  $10,615 

1890 6,000 

1891 6,000 

1892 12,988 


1893 
1894 
1895 
1896 


Value. 


$14,000 

15,000 

7,500 

6,375 


KANSAS. 

The  production  of  natural  gas  has  been  steadily  increasing  for  a 
number  of  years  past,  and  the  prospecting  for  oil  has  developed  several 
gas  wells. 

!N^atural  gas  is  found  in  Allen,  Miami,  Montgomery,  Wilson,  and 
Wyandotte  counties.  The  gaa  is  found  in  Miami  County  at  a  depth  of 
from  325  to  450  feet,  and  the  pressure  of  the  gas  when  struck  is  about 
100  pounds. 

In  Montgomery  County  gas  was  found  at  850  feet,  free  from  oil  and 
water.  In  Allen  County  the  gas  is  found  at  a  depth  of  815  to  960  feet. 
All  the  gas  in  Kansas  is  singularly  free  from  sulphur. 
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The  following  is  an  analysis  of  the  natural  gas  from  Tola,  Allen 
Goauty,  Kansas,  which  is  very  similar  to  Pennsylvania  gas : 

AnalyHa  of  natural  gas  from  lola,  Kansaa. 


Hydrogen  (H) 

Oxygen  (O) 

Nitrogen  (N) 

Carbon  monoxide  (CO) 
Carbon  dioxide  (CO3). . 
Ethylene  series  (C3H4) . 
Marsh  gas  (CHO 

Total 


Percent. 

0.00 

0.45 

7.76 

1.23 

0.90 

0.00 

89.66 

100.00 


The  production  of  natural  gas  in  Kansas  from  1889  to  1896  was  as 
follows : 

Value  of  natural  ga8  produced  in  Kansas  from  1889  to  1896, 


Tear. 


1889 

isqo 

1891 

18{»2 


Value. 


$15, 873 

12,000 

5,500 

40,  795 


Year. 


1893 
1894 
1895 
1896 


Value. 


$50,000 

86,600 

112, 400 

124,750 


CALIFORNIA. 

There  seems  to  be  nothing  new  to  report  from  this  State.  The  pres- 
sure of  the  wells  remains  about  the  same  as  in  1895.  One  productive 
well  was  drilled  by  the  Stockton  Gas  and  Electric  Company  in  1896. 
The  combined  output  from  eight  wells  belonging  to  this  company  is 
estimated  at  100,000  cubic  feet  in  twenty-four  hours.  In  the  spring  of 
1897  a  well  at  the  San  Joaquin  County  Hospital  developed  considerable 
gas  at  1,100  feet.  There  are  some  wells  furnishing  moderate  amounts 
of  gas  scattered  through  the  oil  fields  of  Los  Angeles,  Ventura,  and 
Santa  Barbara  counties. 

The  production  of  natural  gas  in  California  from  1889  to  1896  is  as 
follows : 

Value  of  natural  gas  produced  in  Calif ornia  from  1889  to  1896. 


Year. 


1889 
1890 
1891 
1892 


Value. 


$12,680 
33,000 
30,000 
55,000 


Year. 


1893 
1894 
1895 
1806 


Value. 


$62,000 
60,350 
55,000 
55, 682 
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NEW  YORK. 

Id  Ghantaaqaa  Gounty  there  are  a  few  shallow  gas  wells,  from  150  to 
350  feet  deep,  that  famish  a  supply  to  families.  The  gas  at  Seneca 
Falls,  Sen^a  Gonnty,  is  from  the  Medina  sandstone  at  a  depth  of  1,500 
feet.  The  volume  and  pressure  are  remarkably  persistent,  although  the 
wells  are  not  very  large  producers.  The  natural  pras  at  Galedouia, 
Livingston  Gounty,  was  found  at  the  depth  ot  1,100  feet  in  the  Medina 
sandstone.  The  initial  pressure  ranges  from  210  to  400  pounds.  Gas 
is  produced  near  Sandy  Greek,  Oswego  Gounty,  and  at  Phoenix  and 
Pulaski.  The  main  flow  of  gas  is  found  at  or  near  the  bottom  of  the 
Trenton  limestone,  where  iiockets  are  often  tapped  that  have  immense 
pressure,  but  gradually  become  exhausted.  These  wells  are  about  1,000 
feet  deep,  the  top  of  the  Trenton  limestone  being  600  to  700  feet  below 
the  surface.  There  are  a  number  of  gas  wells  in  Erie  Gounty  which 
furnish  a  partial  supply  to  the  villages  of  Getzville,  Bepew,  Glarence, 
and  Alden,  the  town  of  North  Tonawanda,  and  a  part  of  Buffalo.  At 
Glarence  gas  is  found  in  the  Medina  sandstone  at  a  depth  of  875  feet. 
At  Depew,  where  it  is  a  recent  development,  gas  is  found  in  the  Medina 
sandstone  at  1,000  to  1,700  feet.  The  wells  not  far  from  North  Tona- 
wanda and  Getzville  are  from  450  to  540  feet  deep.  At  Baldwinsville, 
Onondaga  Gounty,  gas  is  obtained  from  the  Trenton  limestone  at 2,460 
to  2,600  feet  in  depth.  Natural  gas  has  been  produced  in  Allegany 
Gounty  for  many  years.  Near  Bichburg  and  Little  Genesee  the  pressure 
has  decreased  considerably.  In  the  spring  of  1889  the  rock  pressure 
was  400  pounds;  in  1896  it  had  declined  to  240  pounds.  This  section  is 
now  being  actively  developed  for  oil  and  will  no  doubt  soon  show  a  much 
lower  rock  pressure.  Oil  operations  in  the  vicinity  of  a  gas  field  soou 
reduce  the  rock  pressure,  owing  to  the  drilling  of  a  number  of  holes  in 
a  limited  area  and  the  utter  disregard  of  the  waste  of  gas.  The  new 
development  for  oil  in  southeastern  Oattaraugus  Gounty  toward  the 
close  of  1896  opened  up  several  gas  wells  with  small  rock  pressure  but 
large  volume. 

The  value  of  natural  gas  produced  in  New  York  from  1885  to  1896  is 
given  in  the  following  table : 

Valu§  of  natural  gat  produced  in  New  York  from  1886  to  1896, 


Year. 


1885 
1886 
1887 
1888 
1889 
1890 


Valne. 


$196,000 
210,000 
383,000 
332,500 
530,026 
552,000 


18  OEOL,  PT  5- 


-68 


Tear. 


1891 
1892 
1893 
1894 
1895 
1896 


Valne. 


$280,000  ' 
216,000 
210,000 
249,000 
241,530 
256,000 
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It  will  be  noticed  that  the  production  in  this  State  in  1896,  amounting 
approximately  to  $256,000,  was  greater  than  that  of  any  single  year 
since  1891,  as  shown  in  a  previous  table  giving  the  value  of  natural  gas 
in  the  United  States  by  States.  To  this  production  should  be  added 
gas  valued  at  $747,386  produced  in  Pennsylvania  but  piped  into  New 
York,  to  obtain  the  total  value  of  the  gas  consumed  in  the  State. 

WEST  VIRGINIA. 

The  State  furnishes  natural  gas  in  large  quantities  to  Pennsylvania 
and  Ohio.  In  the  fall  of  1894  the  Philadelphia  Gas  Company,  of  Pitts- 
burg, completed  a  large  gas  line  from  Pittsburg  to  what  is  known  as 
the  "  Big  Moses"  gas  field,  on  Indian  Creek,  in  Tyler  County.  The  "  Big 
Moses"  well  at  the  terminus  of  this  line  was  probably  the  largest  gas 
well  so  far  developed.  For  many  months  this  well  forced  into  the  air 
a  volume  of  gas  estimated  at  from  forty  to  fifty-five  million  cubic  feet 
each  twenty-four  hours.  The  gas  from  this  well  comes  from  the  Big 
Injun  sand,  at  a  depth  of  1,722  feet.  The  elevation  of  the  mouth  of  the 
well  is  close  to  730  feet  above  tide.  It  is  near  the  crown  of  an  axis  begin- 
ning a  few  miles  southwest  of  this  well,  extending  northeast,  with  sev- 
eral depressions  and  elevations,  and  crossing  the  Baltimore  and  Ohio 
Bailroad  a  few  miles  east  of  Littleton. 

The  life  of  the  Big  Moses  gas  field  was  short,  as  oil  in  large  quanti- 
ties was  being  developed  near  by.  Many  wells  tapped  the  gas  before 
reaching  the  pay  oil,  and  in  scores  of  such  instances  the  gas  was  allowed 
to  exhaust  itself,  so  that  the  gas  streak  could  be  cased  off  ajud  the  drill- 
ing carried  to  the  lower  oil  strata. 

North  of  this  pool  a  number  of  good  "  gassers  "  were  found.  On  Upper 
Eun,  a  few  miles  east  of  Pine  Grove,  several  vigorous  wells  found 
gas  in  the  Salt  sand,  the  Big  Injun,  and  the  Gordon  sands.  The  rock 
pressure  in  the  last-named  sand  was  1,000  pounds. 

During  the  winter  of  1895-96  a  number  of  good  gas  wells  were  drilled 
near  Cameron,  Marshall  County,  and  connected  by  pipe  line  with 
Wheeling.  The  gas  here  occurs  in  what  is  considered  the  equivalent 
of  the  Gordon  sand. 

The  numerous  gentle  folds  of  strata  in  and  around  the  edges  of  the 
deepest  portion  of  the  basin  bury  many  of  the  oil  and  gas  sands  so 
deep  that  nearly  all  of  them,  in  one  locality  or  another,  hold  gas  in 
quantity.  In  several  instances  three  large  gas- producing  sands  have 
been  tapped  in  the  same  well.  All  of  these  conditions  contribute  to 
make  West  Virginia  one  of  the  largest  and  possibly  one  of  the  most 
lastiug  gas-producing  regions  in  the  United  States. 

The  approximate  value  of  natural  gas  produced  in  this  State  for  1896 
is  phiced  at  $040,000.  Of  this  amount  $126,000  worth  of  gas  was  con- 
sumed in  Pennsylvania  and  Ohio. 
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COLORADO. 

Most  of  the  gas  in  this  State  is  found  in  the  neighborhood  of  Flor- 
ence, and  contiunes  to  be  produced  from  wells  that  have  ceased  to 
produce  petroleum.  The  pressure  is  light,  and  varies  in  different  local- 
ities from  3  to  20  pounds.  The  town  of  Florence  is  partially  supplied 
with  gas.  The  larger  part  of  it  is  consumed  in  operating  the  wells, 
hence  there  is  difficulty  in  getting  at  the  true  value.  The  value  has 
been  estimated  at  $4,500. 

UTAH. 

The  Salt  Lake  and  Ogden  Gas  and  Electric  Light  Company  rex)ort 
as  follows: 

During  the  year  1896  there  were  in  nue  in  Utah  from  three  to  eight  nataral-gas 
weUs,  each  prodaoing  an  average  sapply  of  8,480,000  cubic  feet  of  gas  per  month,  as 
registered  by  Westinghouse  proportional  meters.  It  is  difficult  to  estimate  the  total 
value  of  the  gas  supplied  by  our  company  to  oonsnmers,  but,  roughly  speaking,  the 
gross  revenues  from  natural  gas  in  1896  amounted  to  not  more  than  $20,000.  The 
gas  is  used  for  domestic  purposes,  chiefly  cooking.  There  are  a  few  furnaces  sup- 
plied, and  during  the  summer  montlis  gas  was  supplied  to  one  of  the  eleotric-light 
companies  for  firing  boilers,  etc. 

The  size  of  the  gas  field  is  limited.  It  is  evidently  only  a  large  pocket  in  recent 
sands  and  shales,  and  it  has  hitherto  been  impossible  to  supply  more  than  6,000,000 
or  7,000,000  cubic  feet  per  month  with  any  continuity.  The  gas  is  produced  from  a 
recent  formation,  being  the  old  bed  of  Salt  Lake.  It  is  found  chiefly  at  a  depth  of 
from  400  to  600  feet  below  the  surface,  in  sandy  strata  underlying  a  bed  of  black, 
shaly  clay.  The  standing  pressure  of  the  wells  is  from  140  to  250  pounds  per  square 
inch,  according  to  depth.  No  sign  of  oil  has  yet  been  found.  The  wells  are  very 
troublesome  to  keep  open,  owing  to  the  sand  silting  in  and  choking  them.  The  field 
is  apparently  not  a  large  one,  covering  an  area,  as  at  present  explored,  of  not  more 
than  4  square  miles.  The  gas  has  not  been  used  in  large  quantities,  the  maximum 
ever  drawn  from  the  wells  in  one  day  being  about  500,000  cubic  feet. 

The  wells  that  supply  Salt  Lake  City  are  sitaated  12  miles  north  of 
it,  near  the  shore  of  Salt  Lake. 

The  following  analysis  of  the  natural  gas,  as  furnished  by  the  Salt 
Lake  and  Ogden  Gas  and  Electric  Light  Company,  is  reproduced  from 
the  report  for  1896 : 

Analysis  of  Utah  natural  gas. 


Hydrogen 

Marsh  gas  (CHO 
Ethane  (C::H«).. 
Ethalene  (C-H^) 
Carbonic  oxide. 
Carbonic  acid  . . 

Nitrogen 

Oxygen 

Total 


Per  cent. 


16.6 

22.0 

37.8 

.6 

1.2 

.8 

20.0 

1.0 


100.0 
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MISSOURI.  ARKANSAS,  AND  TEXAS. 

The  value  of  the  nataral  gas  so  far  developed  in  these  three  States  is 
insignificant  Some  of  the  deep  artesian  wells  in  Texas  have  produced 
a  small  amount  of  gas,  but  no  use  has  been  made  of  it.  The  value  of 
natural  gas  in  Missouri  has  been  estimated  at  $1,500,  and  that  of 
Arkansas  at  $60. 

CANADA. 

The  two  fields  that  supply  by  far  the  greater  i)ortion  of  gas  in  Canada 
are  Welland  and  Essex,  counties  in  the  Province  of  Ontario.  The 
Welland  County  field  is  situated  at  the  northeastern  end  of  Lake 
Erie,  and  the  Essex  County  field  is  near  the  extreme  northwestern  end  of 
the  same  lake.  The  (Conditions  remain  very  much  the  same  as  described 
in  the  report  for  1895,  except  that  the  Essex  County  field  has  been 
extended  about  2  miles  northeast  of  Leamington,  making  the  entire 
field  10  miles  long  by  about  1^  miles  wide.  The  surface  is  only  a  few 
feet  above  the  lake  and  is  almost  level.  About  30  wells  have  been 
drilled  in  this  field.  The  gas  is  found  in  what  is  considered  the  equiva- 
lent of  the  Clinton  limestone,  at  a  depth  of  1,000  to  1,040  feet.  The 
rock  pressure  is  400  to  405  pounds  to  the  square  inch. 

There  are  two  comi)anies  in  this  field,  the  Ontario  Natural  Gas  and 
Oil  Company  (Limited),  and  the  Standard  Oil  and  Gas  Company  of 
Essel  (Limited).  The  former  company  has  two  pipe  lines,  30  miles 
long,  furnishing  gas  to  Detroit,  Michigan,  and  to  Windsor,  Walkers- 
ville,  Kingsville,  and  Leamington,  Ootario.  The  last-named  place  owns 
its  own  gas  well. 

The  petroleum  field,  in  Lamberton  County,  supplies  a  number  of 
farmers  and  a  few  clusters  of  houses  with  natural  gas,  and  in  Kent  and 
Elgin  counties  there  are  many  shallow  surface  wells  which  furnish  a 
similar  provision.  There  aio  also  a  number  of  shallow  gas  wells  in 
the  northwestern  part  of  Aldborough,  Elgin  County. 

The  Provincial  Natural  Gas  Company  has  about  55  producing  wells 
in  Welland  County,  12  to  15  miles  west  of  Buffalo,  K.  Y.  The  wells 
are  850  to  900  feet  deep,  running  back  from  the  lake  front  for  2^  miles. 
They  are  connected  with  Buffalo  by  a  pipe  line.  The  following  is  a 
record  of  the  No.  1  well  on  lot  No.  35,  concession  .3,  township  of  Bertie, 
Welland  County.  The  elevation  of  the  well  is  618  feet  above  tide  and 
43  feet  above  Lake  Erie. 
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SetiHon  of  naiurdl-ga»  well,  Welland  County,  Ontario, 


(Character  of  rook. 


8arface 

Dark-gray  line 

Gray  and  drab  dolomite 

Black  Bhale  and  gypsnm 

Gray  dolomite 

Black  shale 

White  crystalline  dolomite,  gray  toward 
bottom. 

Red  sandstone 

Red  shale 

Bine  shale 

White  sandstone 

Blue  shale 

White  sandstone  "gas  rock" 

Total 


Depth. 


Feet 

2 

23 

390 

240 
50 
30 

56 
10 
5 
5 
20 
16 


Formation. 


Comiferoas. 

Onondaga. 

Gnelph  and  Niagara. 

Niagara. 

Clinton. 


'Medina. 
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Fresh  water  was  cased  off  at  284  feet,  and  salt  water  at  596  feet. 
After  being  shat  in  in  1889  this  well  produced  2,050,000  cabic  feet  in 
twenty-four  hoars.  There  has  been  considerable  decrease  in  pressure 
and  volume  in  this  field  and  salt  water  has  sealed  up  a  number  of  the 
wells. 

A  number  of  deep  wells  have  been  drilled  in  Welland  County  at 
different  points.  One  at  Thorold  was  drilled  2,430  feet,  probably  pass* 
ing  through  the  Trenton  limestone,  and  near  the  bottom  a  very  small 
flow  of  gas  was  found. 

The  following  table  shows  the  value  of  the  natural  gas  produced  in 
Oanada  from  1892  to  1896: 

Value  of  natural  gae  produced  in  Canada  from  1892  to  1896, 


Year. 


1892 
1893 
1894 
1895 
1896 


Volae. 


$150,000 
366,233 
313, 754 
423,032 
450,977 
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IMPOBT8, 

In  the  following  table  will  be  found  a  statement  of  the  value  of  the 
natural  gas  imported  into  the  United  States  from  1891 ,  when  it  was 
first  enumerated: 

Value  of  natural  gas  imparted  into  the  United  Statee  from  1891  to  1896. 


$25,540 
74,737 
90,653 


1891  (latter  half) 

1892 

1893 

1894 \    62,523 

1895 ;    89,419 

1896 \    87,446 


ASPHALTUM. 


By  Bdwakd  W.  Pabkeb. 


PRODUCTION. 

Prodnction  of  aephaltum  in  1896  was  limited  to  four  States  and  one 
Territory:  California,  Colorado,  Utah,  Texas,  and  Indian  Territory. 
Kentucky,  which  produced  5,383  short  tons  of  bituminous  sandstone 
in  1894,  and  2,359  tons  in  1895,  had  no  product  in  1896.  Colorado  pro- 
duced a  small  amount  of  gilsonite  in  1896.  The  output  of  asphaltum 
includes  also  bituminous  sandstone,  asphaltic  limestone,  and  liquid 
asphaltum,  termed  sometimes  maltha  or  brea,  but  does  not  include 
I)etroleum  residuum.  Conditions  in  which  the  product  is  first  sold  vary. 
Part  of  the  output  is  sold  in  the  raw  state,  as  mined,  some  is  made  into 
mastic,  and  some  is  refined.  By  refined  asphalt  is  meant  the  hard  or 
gum  bitumen  extracted  from  the  crude  rock  by  dissolving  in  benzine, 
after  which  the  benzine  is  driven  off  by  evaporation,  leaving  a  residue 
of  practically  pure  bitumen. 

Utah  gilsonite  is  puref  bitumen  when  mined.  It  does  not  require  any 
refining  process,  but  is  included  in  the  refined  hard  or  gum  asphaltum 
in  these  reports.  As  the  quantities  of  material  sold  in  the  several  con- 
ditions vary  considerably  each  year,  there  is  frequently  a  rather  marked 
diflerence  shown  in  the  production  and  value.  For  instance,  the  prod- 
uct in  1895  was  68,163  short  tons,  valued  at  $348,281,  whereas  in  1896 
it  was  80,503  short  tons,  worth  $577,563,  an  increase  of  only  a  little 
more  than  12,000  tons  in  amount,  but  over  $200,000  in  value.  This 
comparative  increase  in  value  was  due  to  not  only  an  increased  pro- 
duction of  maltha  or  liquid  asphaltum  in  California,  but  to  a  very  pro- 
nounced advance  in  its  price.  There  was  also  an  advance  in  the  price 
of  crude  hard  asphaltum,  mined  in  Ventura  County,  which  added  to 
the  increased  total  value.  In  addition  to  this  there  was  an  increase  in 
the  amount  of  Colorado  and  Utah  gilsonite  reported  in  1896,  so  that 
the  seemingly  surprising  advance  in  value  is  accounted  for. 
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The  production  of  asph^ltum,  bitaminoas  limestone,  and  bituminous 
sandstone  during  1896,  by  States^  is  sliown  in  the  following  table: 

Production  of  <uphaltumf  etc.,  in  1896,  by  StaUs, 


California 

Texas 

Utah  and  Colorado 


$492,663 
35,220 
49,680 


Total 


577,563 


I     I 


a  IncladeA  12  tonn  of  asphaltnm  from  Indian  Territory. 

For  purposes  of  comparison  the  following  table,  showing  the  produc- 
tion of  asphaltum  and  bitumiuous  rock  in  1894  and  1895,  is  given: 

Prodaction  of  aaphaliunif  etc,  in  1894  and  1895,  hy  States. 


State. 

1894. 

1 
Short  tons. 

64, 046 

2,359 

1,058 

700 

R9S. 

Short  tons. 

Value. 

Value. 

California .... 

Kentucky 

Texas  

Utah 

51,187 
5,383 
3,000 
1,000 

$251. 991 
21,409 
45,000 
35,000 

$284,086 
11, 795 
29,900 
22,500 

Total... 

60,570 

353,400 

68,163 

348, 281 

It  must  be  remembered  that  the  term  <^  bituminous  rock  ^  is  used  to 
include  limestone  and  sandstone  impregnated  with  bitumen,  and  called 
bituminous  (or  asphaltic)  limestone  and  bituminous  sandstone.  Prac- 
tically all  of  the  bituminous  rock  produced  in  Texas  and  Utah  are  of  the 
limestone  varieties.  Texas  produced  2  tons  of  hard  and  10  tons  of 
liquid  asphalt  in  1896  from  bituminous  sandstone.  All  of  the  Kentucky 
product  is  bituminous  sandstone,  and  all  but  a  small  part  of  the  Cali- 
fornia '^  bituminous  rock"  product  is  sandstone.  There  are  large  depos- 
its of  bituminous  sandstone  in  Uvalde  County,  Texas,  only  a  few  miles 
from  the  present  working  mines  of  bituminous  limestone,  but  they  have 
not  been  developed.  These  deposits  are  described  later  in  this  article 
in  a  paper  by  Mr.  T.  Wayland  Yaughan,  of  the  United  States  Geolog- 
ical Survey,  who  has  recently  been  making  a  study  of  that  region. 

The  varieties  of  asphaltum  may  be  said  to  be  about  as  numerous  as 
the  localities  in  which  they  occur.  Such  forms  as  gilsonite,  elaterite, 
uintaite,  grahamite,  wurtzilite,  etc.,  are  hard  and  brittle  at  ordinary 
temperatures,  and  from  these  they  vary  down  to  viscous,  semifluid  mal- 
tha and  to  a  liquid  form,  occurring  chiefly  in  California,  which,  while 
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having  asphaltam  and  not  paraffin  for  a  base,  yields  illnminatiug  and 
other  petroleum  products.  Some  occur  in  a  comparatively  pure  state 
and  others  as  sandstone  or  limestone  impregnated  with  bitumen.  These 
are  known,  respectivley,  as  bituminous  sandstone  or  bituminous  lime- 
stone, and  are  classed  together  as  bituminous  rock.  An  interesting 
table  is  given  below,  in  which  is  shown  the  amount  and  value  of  the 
different  asphaltam  products  obtained  in  1896.  All  the  varieties  of 
refined  or  gum  asphaltnm  are  combined.  These  include '<  hard  "from 
California,  "gilsonite"  from  Colorado  and  Utah,  and  ''litbo-carbon"  from 
Texas.  The  values  are  given  for  the  condition  of  the  product  in  which 
it  was  first  sold : 

Varieties  of  asphaltum,  etc.,  produced  in  1896, 


Variety. 

Short  tons. 

Value. 

Crude  as'Dhaltum --.. 

6,500 
56,971 
4,300 
100 
3,122 
9,510 

$78,000 
170, 913 

21,500 
900 

92,240 
214, 010 

Bitaminoas  sandstone 

Bituminons  limestone  (a^ 

Mastic 

Hard,  refined,  or  crnm 

Lianid  or  maltha 

Total 

80,503 

577,563 

a  Not  induding  mastic  or  refined  Asphaltam  made  from  hltaminoiis  limestone. 

The  following  table  shows  the  annual  production  of  asphaltnm  and 
bituminous  rock  in  the  United  States  since  1882: 

Production  ofa$phalium  and  bituminous  rock  from  1882  to  1896, 


Year. 

Short  tons,  j        Valne. 

Year. 

Short  tQDB. 

Value. 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

3,000 
3,000 
3,000 
3,000 
3,500 
4,000 
50,450 
51, 735 

$10,500 
10,500 
10,500 
10,500 
14,000 
16,000 
187,500 
171, 537 

<••••••            1 

40,841 
45,054 
87,680 
47, 779 
60,570 
68,163 
80,503 

$190, 416 
242, 264 
445,  375 
372, 232 
353,400 

'348,281 
577,663 

On  November  24, 1896,  fire  broke  out  in  the  gilsonite  mines  of  the 
Gilson  Asphaltnm  Company  at  Fort  Duchesne,  LTtah,  and,  despite  the 
most  strenuous  efforts  made  to  extinguish  it,  burned  fiercely  for  six 
days.  On  the  night  of  November  29  one  of  the  shafts  caved  in,  cutting 
off  a  x)ortion  of  the  drafb  which  fed  the  flames,  and  by  noon  the  next 
day  the  fire  was  extinguished.    While  it  lasted,  the  fire  burned  out  a 
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)^itHuiiitt>  vein  700  feet  in  length  and  100  feet  in  depth.  The  old  work- 
ings were  entirely  mined,  and  it  is  not  probable  that  the  company  will 
i^v^>  be  able  to  repair  tbem.  The  disaster  is  supposed  to  have  been 
oauMeil  by  a  small  fire  started  by  some  of  the  miners  in  the  workings, 
'tlie  beat  fVom  this  fire  caused  an  explosion  of  asphaltic  dust  in  the 
hhkkttt  and  this  in  turn  started  the  conflagration.  Several  lives  were 
\ohi  in  the  explosion  and  subsequent  fire,  and  a  large  number  of  men 
were  Injured.  Before  the  fire  had  been  fairly  extinguished,  the  superin- 
tendent, Mr.  Bert  Seaboldt,  with  a  gang  of  men,  was  at  work  on  a  new 
(ihaft,  and  before  the  1st  of  December  gilsonite  was  being  shipped  from 
the  new  opening. 

IMPORTS. 

The  imports  of  asphaltum  into  the  United  States  include  hard  asphal- 
tum  from  Cuba,  Trinidad  asphaltum  from  the  island  of  Trinidad,  off 
the  coast  of  Venezuela,  South  America,  and  bituminous  limestone  from 
Nenfohatel  and  Yal  de  Travers,  in  Switzerland,  and  Seyssel,  in  France. 

The  following  table  shows  the  imports  of  crude  asphaltum  since  1867 : 

Crude  OMphaltum  imported  into  the  United  Stateefrom  1867  to  1896, 


Year  euded— 

Quantity. 
Long  ton*. 

Value. 

Year  ended— 

Quantity. 

Value. 

Long  ton*. 

June  30, 1867.. 

$6,268 
6,632 

Jane  30. 1882.. 

15, 015 

$102, 698 
149,999 

1868.. 

186 

1883.. 

33, 116 

1869.. 

203 

10,559 

1H84.. 

36,078 

145, 571 

1870.. 

488 

13,072 

1885.. 

18,407 

88,087 

1871 . . 

1,301 

14,760 

Dec.  81,1886.. 

32,565 

108,528 

1872.. 

1,474 

35,533 

1887.. 

30,808 

95,735 

1873.. 

2,  314 

38,298 

1888.. 

36,494 

84,045 

1874 . . 

1,183 

17,710 

1889.. 

61,952 

138, 163 

1875.. 

1,171 

26,006 

1890.. 

73,861 

223,368 

1876,. 

807 

23,818 

1                   1891 . . 

102,433 

299,350 

1877., 

4,W2 

36,550 

1892.. 

120,255 

336,868 

1878.. 

5, 476 

35.932 

,                   1893.. 

74, 774 

196, 314 

1870.. 

8,(><4 

39,635 

1894.. 

102,505 

313,680 

1880.. 

ii,8ao 

87,889 

a  1895.. 

1 

1    79,557 

210,556 

1881.. 

12,883 

95,410 

1896.. 

1    96,192 

1  304,596 

II  III  aiidKUut  tti  Ihtt  (Tudt«  aapUaltuiu  ln\|H>rted  in  lJi95  there  was  some  manufactured  or  refined  gum 
aaiiUaltuiu,  valued  ut  #atl,a04.    The  quantity  was  not  reported. 

AHIMIALT  FROM  PETROIiEUM.» 

By  a  modifltnitlon  in  the  final  process  of  distilling  the  heavier  frac- 
tions (tar)  of  petroleum,  F.  II.  Byerley  has  succeeded  in  obtaining  as 
residue  variims  i;nu)e8  of  asphalt  instead  of  the  coke  usually  produced. 


I  KxtrHi't  tnuu  a  |Mpor  by  t\  F.  Mabery  and  F.  U.  Byerloy  in  the  Journal  of  the  Society  of  Chemie«l 
lududU). 
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The  process  consists  in  introduciDg  a  current  of  air  through  a  number 
of  pipes  into  the  liquid,  the  decomposing  action  of  the  air  being  min- 
imized by  lowering  the  rate  of  distillation,  which  is  prolonged  to  about 
four  or  five  days.  The  temperature  is  first  raised  to  450^  F.  and  later 
to  650O  F.,  at  which  point  it  is  maintained  throughout.  The  distillates 
are  divided  into  two  x)ortions,  both  of  which  are  refined  for  burning  oils 
after  removal,  by  steaming,  of  the  sulphur  they  contain  (0.04  to  0.15 
per  cent). 

The  air  appears  to  act  mechanically  by  preserving  the  tar  from  cok- 
ing on  the  walls  of  the  still,  and  chemically  by  oxidizing  sulphur  and 
hydrogen  rather  than  by  forming  oxygen  compounds  in  the  oil. 

Four  chief  products  are  formed — ^liquid  asphalt,  roofing  asphalt,  pav- 
ing asphalt,  and  varnish  asphalt.  In  percentage  composition  they  dif- 
fer but  little  from  each  other,  the  carbon  content  ranging  from  86.22  in 
the  first  named  to  87.44  in  the  varnish  asphalt.  Sulphur  is  present  to 
the  extent  of  from  0.3  to  0.4  per  cent,  hydrogen  between  10.90  and  9.30 
per  cent,  and  oxygen  from  1.90  to  2.40  per  cent. 

The  varnish  asphalt  resembles  the  natural  bitumen  (gilsonite),  and 
is  suitable  for  the  same  industrial  purposes.  It  softens  at  230°  and 
begins  to  fiow  at  260^  F.  In  carbon  bisulphide  it  is  completely  solu- 
ble, but  less  so  (62.45  per  cent)  in  petroleum  spirit,  75^  to  110^,  and 
petroleum  distillate  (53.37  per  cent)  200^  to  250©. 

PRODUCTION  BY  STATES. 
CALIFORNIA. 

The  production  of  asphaltum  and  its  allied  minerals  on  a  commercial 
scale  began  in  1888.  The  product  in  that  year  consisted  entirely  of 
bituminous  sandstone,  which  was  used  for  street  paving.  In  the  fol- 
lowing year  considerable  attention  was  paid  to  the  refining  of  some  of 
the  natural  product  for  the  manufacture  of  varnishes,  insulators,  and 
protective  covering  for  wharf  piling  and  timbers,  wood  conduits,  etc. 
During  these  first  two  years  of  the  asphaltum  industry  in  California 
the  business  was  somewhat  overdone  and  a  reaction  set  in.  The  con- 
ditions were  not  ripe  for  a  revolution  in  the  system  of  street  paving, 
and  it  is  for  this  purx)ose  that  the  bituminous  sandstones  of  California 
are  especially  adapted.  Moreover,  those  who  had  engaged  in  the  enter- 
prise had  done  so  without  sufficient  knowledge.  It  is  now  well  known 
that  asphalt  pavements  are  serviceable  and  enduring  only  when  proper 
attention  has  been  given  to  preparation  of  the  foundation,  laying  of  the 
base,  and  technical  treatment  and  laying  of  the  asphalt  itself.  More 
than  this,  owing  to  the  great  difiPerences  in  the  qualities  of  various 
asphaltums  and  bituminous  rocks,  each  must  be  studied  for  itself  in 
order  to  obtain  the  best  results.  Because  one  asphaltum,  treated  by 
the  same  process  to  which  another  has  been  subjected,  does  not  give  as 
satisfactory  results,  it  is  not  necessarily  a  reflection  on  the  quality  of  the 
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former.  It  may  be  really  better  than  the  other.  The  trouble  has  been 
with  the  preparation.  To  the  lack  of  technical  knowledge  in  regard  to 
the  California  asphaltums  may  be  attributed  the  unsatisfactory  result 
from  their  earlier  applications  and  the  collapse  of  several  companies 
which  engaged  in  the  business.  More  intelligent  application  has  cor- 
rected this  error,  and  the  superior  qualities  claimed  for  the  Galifornia 
asphaltums  have  not  only  been  demonstrated  at  home,  but  have  secured 
for  them  recognition  and  markets  abroad.  The  increased  production 
in  the  last  four  yeaj:s,  and  particularly  the  largely  increased  value  in 
the  product  for  1896,  are  ample  evidences  of  this  fact. 

In  the  earlier  years  of  the  industry  the  consumption  of  Galifornia 
bitumens  for  street  paving  and  other  purposes  was  confined  to  a  few 
of  the  larger  cities  of  the  State,  San  Francisco,  Sacramento,  Los 
Angeles,  San  Luis  Obispo,  etc.  They  are  now  being  shipped  to  the 
Eastern  cities  and  to  Euroi)e.  Mr.  Charles  G.  Yale  is  authority  for  the 
statement  that  San  Francisco  is  not  now  considered  a  market  to  any 
extent  for  the  liquid  asphaltum  produced  at  the  Las  Conchas  mine 
and  the  solid  asphaltum  produced  at  La  Patera  mine,  both  in  Santa 
Barbara  County.  The  mining  company  is  now  filling  a  contract  with 
Glasgow,  Scotland,  and  has  been  shipping  some  material  to  Paris.  The 
railroad  companies  encourage  the  industry  by  giving  favorable  freight 
rates. 

The  following  table  gives  the  annual  production  of  asphaltum  and 
bituminous  rock  in  California  since  1888: 


Annual  ^od action  of  asphaltum,  etc,,  in  California  since  1888, 


Year. 

Bitaininoua 
rock. 

Hard 
aspbaltam. 

Maltha. 

Total. 

Total  yalne. 

1888 

1889 

1890 

Shortiont. 
49,300 
47,968 

Short  tons. 

Short  tons. 

Short  tons. 
49,300 
47,968 

(a) 
39,962 

31,550 

42,650 

51, 187 

64,046 

74, 471 

$152, 500 
126,885 

(a) 
154,164 

188,350 

275,  662 

251,991 

284,086 

492, 663 

i 

1891 

1892 

1893 

1894 

39,962 
24,000 
33,000 
45,397 
38,921 
56,971 

i 

0,250 
69,650 
65,790 
21, 375 
c8,000 

1,300 

1895 

1896 

3,750 
9,500 

a  Nut  reported  by  States. 

b  Includes  maltha  or  liquid  asphaltum. 

e  Includes  solid  crude  asphaltum  and  refined  gum. 

In  regard  to  the  bituminous  sandstones  of  Santa  Cruz  and  San  Luis 
Obispo  counties,  Mr.  J.  H.  Swift,  vice-president  of  the  Consolidated 
Bituminous  Rock  Company,  of  San  Francisco,  reports  that  the  former 
contains  about  75  per  cent  quartz  sand,  20  per  cent  bitumen,  and  about 
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5  per  cent  carbonate  of  lime,  and  that  the  latter  contains  firom  82  to  83 
per  cent  quartz  sand,  and  yields,  when  separated,  about  18  per  cent  of 
hard,  elastic,  and  very  pure  bitumen.  The  rock  is  sold  in  San  Fran- 
cisco at  $4.50  per  ton,  and  is  worth  $3  per  ton  at  the  mines.  This 
material,  Mr.  Swift  says,  needs  only  to  be  treated  with  hot  water  and 
steam  for  about  twenty  minutes  and  it  is  ready  for  spreading.  It  is 
then  rolled  smooth  with  hot  rollers  and  become^  a  hard  and  lasting 
pavement.  It  is  not  slippery  and  is  not  affected  by  the  exti*emes  of 
warm  or  cold  weather  to  which  it  is  subjected  in  the  cities  of  the 
Pacific  Coast.  Mr.  Swift  states  that  this  bituminous  rock  has  been 
used  for  pavements  in  cities  where  the  temperature  reaches  105^  to  lloo 
F.  for  several  weeks  at  a  time,  and  after  eight  years  of  use  has  caused 
no  exx)ense  in  the  way  of  repairs.  It  has  also  been  in  use  on  eight 
blocks  at  Salt  Lake  City  for  five  years,  where  the  climate  is  very  cold 
in  winter,  the  streets  being  covered  with  snow  and  ice  for  several 
months.    No  repairs  have  been  made  on  this  work. 

One  ton  of  crude  bituminous  rock  is  calculated  to  cover  100  square 
feet  of  surface  2  inches  thick.  Following  are  analyses  of  the  Santa 
Cruz  and  San  Luis  Obispo  bitumens: 

Analyses  of  California  bituminous  rocks. 


CoDHtitneutH. 


Bitumen 

Silica 

Carbonate  of  lime, 
Water 


Santa  Cruz 


Per  cent. 

20.04 

74.45 

4.75 

.76 


Total 100.00 


San  Lola 
Obispo. 


Percent. 

16.77 

82.60 

None. 

.63 


100.00 


The  Santa  Cruz  material  is  preferred  for  streets  where  there  is  heavy 
travel,  and  the  San  Lais  Obispo  for  those  with  light  trafSc. 

BITUMINOUS  DEPOSITS  IN  SANTA  BABBABA  COUNTY,  OALIFOBNIA. 

The  following  description  of  the  bituminous  deposits  of  Santa  Bar- 
bara County  is  abstracted  from  a  recently  issued  publication  of  the 
California  State  Mining  Bureau.^ 

The  Punta  Gorda  asphalt  mine  is  about  a  mile  eastof  Bincon  Creek, 
less  than  a  quarter  of  a  mile  north  of  the  Southern  Pacific  Bailroad,  and 
at  about  150  feet  altitude.  The  workings  consist  of  a  tunnel  about  140 
feet  long  and  a  100-foot  shaft.  The  tunnel  cuts  through  a  vein  of  asphal- 
tum  which  has  a  strike  of  fT.  20^  W.  The  vein  in  the  tunnel  varies 
from  10  inches  to  2  feet  in  thickness,  and  dips  S.  60^  E.  at  an  angle  of 
about  750.    The  wall  rock  is  bituminous  shale.    At  the  mouth  of  the 


1  Bulletin  No.  11,  CaUfornia  State  Mining  Bureaa :  Oil  and  Om  Yielding  Formations  of  Loe  Angeles, 
Ventnra,  and  Santa  Barbara  Goonties;  1898. 
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tunnel  the  shale  is  mach  disturbed,  and  in  the  tunnel  it  shows  a  dip  of 
S.  30O  W.  at  an  angle  of  about  70o.  The  prevailing  dip  of  the  formation 
north  of  the  tunnel  is  N.  1(P  E.,  at  an  angle  of  about  80^.  The  shaft  has 
been  sunk  on  the  vein,  which  shows  about  13  feet  maximum  thickness 
at  this  point.  The  asphaltnm  is  a  uniformly  black  mass,  which  exhibits 
a  slightly  granular  structure.  The  following  assays  of  asphaltnm 
obtained  in  the  Punta  Gorda  mine  are  from  the  records  of  the  company : 

AnalysiB  of  aspkaltum  from  Punta  Gorda  minej  40-fooi  lerel, 
[By  Prof.  George  E.  Colby,  Univenity  of  California,  Berkeley.] 


Conatitaeuts. 


Loss  at  212^  F 


Hydrocarbons ..  1  „       ,  ^^  ^^ 

>Eqiial  28.50  per  ceut  bitumen. 
Fixed  carbon. 


Ash 


Total 


Per  cent. 


{ 


0.83 
18.  OU 
10.44 
70.67 


100.00 


The  asphaltum  contains  28.06  per  cent  fixed  carbon. 

Analytis  of  a9phaltmm  from  Punta  Gorda  mine,  60- foot  level. 

[By  C.  A.  Ogden,  ohemiat.] 


Conatitnenta. 


lUtumen 

Silioft 

rliiy 

Ciih'iuni  sulphate 

Calcium  carbonate 

MaifUcHiuni  carbonate 
Not  dot«>riuincd 


Total 


Ppr  oent. 


28.53 
51.64 
4.76 
2.45 
11.96 
0.55 
0.11 


100.00 


Tlio  puro  hitiitncn  showed  the  following  condition  when  treated  at 
viirloUH  tomporatuios: 


(\in«tttu«nt«. 


|.OhaoroiU»t212^^  F 

l.oH^of  oilsat  212-'  to48(i    F. 

Abovt*  iSO^  F 

( 'arlutu 


Total 


l*ei  CfUt. 

2.65 

6.95 

40.72 

49.68 

100.00 
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Analyns  of  aaphaltum  from  Punta  Garda  mine,  SS-foot  level, 

[By  Prof.  George  E.  Colby.] 


CouMtituentM. 


LoBBat  212^F.. 


"[Equal  29.91  per  cent  bitumen. 
Fixed  carbon...) 


Ash.. 


Per  cent. 


0.71 
18.72 
11.19 
69.38 


Total iOO.OO 


The  asphaltum  contains  37^  per  cent  fixed  carbon. 

The  Rincan  asphaltum  mine. — This  mine  is  situated  on  the  Bincon 
ranch,  about  1  mile  northeast  of  the  Punta  Gorda  mine,  and  at  about 
900  feet  altitude.  At  this  i>oint  soft  Pliocene  sandstones  rest  noncon- 
forpably  on  the  Miocene  shales*  The  workings  consist  of  a  tunnel  and 
an  oi)en  cut.  The  tunnel  has  been  run  N.  80^  E.  and  cuts  through  a 
body  of  sand  which  is  impregnated  with  heavy  oil,  and  about  4  feet  in 
thickness.  The  walls  of  the  tunnel  are  soft  sandstone,  containing  a 
few  fossils.  Thirteen  specimens  were  obtained  from  this  formation  and 
classified.    They  show  the  following  range: 

Living,  Qaatemary 2 

Liying,  Quaternary,  Pliocene 7 

Living,  Quaternary,  Pliocene,  Miocene 4 

Pliocene 1 

About  50  feet  S.  30^  E.  from  the  mouth  of  the  tunnel  there  is  an 
open  cut  about  10  feet  deep,  which  shows  a  body  of  impure  asphaltum, 
and  appears  to  be  an  extension  of  the  body  of  oil-soaked  sand  and 
asphaltum  material  which  has  been  cut  through  by  the  tunnel. 

In  the  railroad  cut  near  the  mouth  of  Bincon  Creek  a  soft,  bitumi- 
nous sand  is  exposed,  which  contains  a  few  fossils,  and  dips  to  the  north 
at  an  angle  of  about  30<^.  This  sand  is  several  feet  in  thickness,  but 
the  lighter  oils  have  almost  entirely  evaporated  from  it,  leaving  it  dry 
and  pulverulent. 

The  Las  Conchas  mif^e  and  a^haltum  works  are  situated  on  the  sea- 
shore at  Garpenteria.  The  mine  consists  of  a  body  of  bituminized  sand 
which  covers  about  75  acres,  and  which  has  been  estimated  by  boring 
to  be  more  than  25  feet  in  average  thickness.  The  sand  is  soaked  with 
maltha,  derived  from  the  bituminous  shale  on  which  it  rests.  The 
prevailing  dip  of  these  shales  is  iN*.  10^  W.  and  the  angle  of  inclination 
is  for  the  most  part  70<^  or  more.  The  bituminous  sands  appear  to  be 
horizontal,  as  they  dip  to  the  northwest  at  a  very  slight  angle.  The 
process  of  mining  is  as  follows:  The  surface  soil,  consisting  of  6  to  8 
feet  of  loam,  is  removed  by  hydraulic  washing;  a  thin  stratum  of  yellow 
clay  overlying  the  bituminous  sand  is  then  stripped  off;  the  sand  is 
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mined  with  hot  spades  and  conveyed  by  cars,  which  are  haaled  by  a 
cable  up  an  incline  track  to  the  upper  floor  of  the  asphaltum  refinery, 
where  it  is  damped  into  a  ^' mixer,"  consisting  of  a  steam-jacketed  cyl- 
inder, in  which  revolving  arms  break  the  lumps.  From  the  mixer  the 
sand  falls  into  vats  of  boiling  water;  the  maltha  floats  and  the  sand 
sinks  to  the  bottom,  where  revolving  "worms"  carry  the  sand  to  a 
hopper,  feeding  a  "bucket  conveyor,"  which  conducts  the  sand  through 
a  flume  to  the  point  of  discharge.  When  each  bucket  reaches  the  point 
of  discharge  it  is  played  on  by  a  jet  of  water  to  free  it  from  the  sand. 
The  maltha,  called  "  crude  flux,"  flows  from  the  surface,  of  the  water 
through  a  flume  to  a  tank,  whence  it  is  pumped  into  a  storage  tank  at 
a  higher  elevation.  From  the  storage  tank  the  "crude  flux"  runs  by 
gravity  into  two  refining  kettles  of  15  tons  capacity  each,  where  it  is 
subjected  for  twenty  hours  to  a  high  temperature,  commencing  at  lOQo 
F.  and  finishing  at  240^  F.  In  this  process  aqueous  vapor  and  the 
lighter  oils  are  driven  oflF.  The  "refined  flux"  is  carried  by  steam-jack- 
eted pipes  to  the  mixing  department,  where  it  is  used  as  a  flux  for 
treating  asphaltum  from  the  La  Patera  mine.  This  treatment  consists 
of  adding  the  refined  flux  to  the  crude  asphaltum  and  revolving  the 
mass  in  drums  of  five  tons'  capacity  and  at  a  temperature  of  about 
350^  F.  The  amount  of  flux  added  depends  on  the  degree  of  hardness 
required  in  the  refined  asphaltum.  In  about  five  hours  the  charge  is 
run  into  a  settling  kettle,  wherein  the  impurities  settle,  and  from  the 
bottom  of  which  they  are  removed  by  a  worm  and  used  as  fuel.  The 
refined  asphaltum  is  conducted  by  a  steam -jacketed  pipe  to  the  "  bar- 
reling tank,"  from  which  it  is  drawn  into  a  traveling  kettle,  running  on 
an  overhead  gear,  and  discharging  the  asphaltum  into  barrels.  During 
all  these  processes  the  asphaltum  is  kept  in  a  state  of  fluidity  to  admit 
of  its  being  handled  with  celerity.  The  process  of  separating  the 
maltha  from  the  sand  and  refining  the  "crude  flux"  is  a  continuous 
one;  the  manufacture  of  the  refined  asphaltum  is  intermittent.  The 
capacity  of  these  works  is  75  tons  in  twenty-four  hours. 

There  is  little  doubt  that  the  petroleum  in  the  bituminous  sand  at 
the  Las  Conchas  mine  is  derived  from  fissures  in  the  Miocene  shales; 
still  there  are  no  productive  wells  in  the  shales  themselves.  In  1894 
Mr.  P.  0.  Higgins,  of  Carpenteria,  dug  a  4  by  6  foot  well  354  ffeet  deep 
at  a  point  on  the  seashore  about  half  a  mile  west  of  the  Alcatraz 
refinery.  The  well  proved  unproductive.  The  formation  penetrated 
is  a  purple-colored  bituminous  shale,  containing  a  few  specimens  of 
Pecten  pechhamiy  and  bleaching  almost  white  on  exposure  to  the  air. 
The  dip  of  this  shale  is  a  little  east  of  north.  Eastward  along  the 
coaat  line  the  exposed  rocks  are  principally  bleached  shales,  which  at 
some  places  are  much  disturbed  and  contorted,  and  there  are  numer- 
ous faults.  The  prevailing  dip  is  to  the  north,  but  in  a  few  places  the 
rocks  dip  southerly.  This  bleached  shale  is  well  exposed  on  the  east 
aide  of  Eincon  Greek,  at  the  base  of  Mount  Hoar.    As  before  men- 
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tioned,  tbe  bleaching  of  the  shale  appears  to  be  dne  to  solfataric  action 
or  to  some  chemical  process  allied  thereto.  East  of  Garpenteria  Creek, 
and  for  a  distance  of  about  1  mile  from  the  ocean,  flowing  water  is 
obtained  at  less  than  150  feet  depth.  In  this  area  the  formations  pene- 
trated by  artesian  wells  consist  of  irregular  strata  of  sand  and  clay. 
East  of  this  artesian  area  the  land  surface  rises,  and  the  Miocene  shale 
is  struck  about  30  feet  in  depth.  Westward  from  Garpenteria,  toward 
Serena,  oil  and  water  have  been  struck  in  shallow  wells  which  pene- 
trate the  alluvial  formations.  This  was  the  case  on  the  Follinsbee 
ranch  at  Serena,  about  100  feet  north  of  the  railroad  track.  Also,  on 
the  Gheeseborongh  ranch,  adjoining  the  Follinsbee  ranch  on  the  south, 
oil  and  water  weire  found  at  25  feet  depth.  Also,  on  the  Martin  ranch, 
in  a  well  about  1,000  feet  southwest  of  the  well  on  the  Follinsbee  ranch, 
oil  and  water  were  struck  at  100  feet  depth.  It  is  said  that  at  low  tide 
an  oil  spring  is  exposed  on  the  seashore  about  a  quarter  of  a  mile 
southwest  of  the  Martin  ranch. 


KENTUCKY. 


Kentucky  did  not  produce  any  bituminous  sandstone  in  1896.  The 
first  production  was  reported  in  1891,  and  operations  were  suspended  in 
1895.    The  product  during  the  five  years,  1891  to  1895,  was  as  follows: 

Annual  production  of  bituminous  sandatone  in  Kentucky  from  1891  to  1895. 


Year. 


1891 
1892 
1893 
1894 
1895 


Short  tons. 

Value. 

3,000 

$6,000 

2,680 

10,525 

1,929 

6,  570 

5,383 

21,409 

2,359 

11,7^ 

OKLAHOMA  TERRITORY. 

Mr.  George  F.  Devereux,  general  manager  of  the  Oklahoma  Oil  and 
Asphalt  Company,  Oklahoma  City,  reports  large  and  valuable  bitumi- 
nous deposits  in  the  Territory,  but  the  business  depression  of  the  past 
few  years  has  prevented  development.  With  an  improvement  in  busi- 
ness conditions,  Mr.  Devereux  hopes  to  be  able  to  place  the  material 
dn  the  market. 

TEXAS. 

Asphaltnm  in  various  forms  occurs  in  several  localities  in  Texas,  but 
the  bituminous  limestone  deposits  at  Cline,  in  Uvalde  County,  continue 
to  furnish  practically  all  of  the  commercial  product.  The  output  here 
in  1896  was  5,000  tons  of  crude  ro<5k,  2,300  tons  of  which  was  sold  crude, 
100  tons  made  into  mastic  for  paving,  the  remainder  being  refined  and 
yielding  450  tons  of  gum  or  "litho  carbon." 

18  OEOL,  PT  5 59 
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Not  far  from  this  deposit  and  in  the  same  county,  near  the  town  of 
Uvalde,  is  an  extensive  deposit  of  bituminous  sandstone,  but  no 
attempts  have  been  made  to  develop  it.  The  deposits  in  Montague 
County  mentioned  in  the  preceding  rei)ort  produced  a  few  tons  in  1896. 

The  following  statement  shows  the  production  of  crude  rock  at  Cline 
since  operations  were  begun  in  1894: 


Production  of  crude  hituminou$  limestone  at  Cline,  Texas,  since  1894, 


Tear. 


1894 
1895 
1896 


Short  tons. 


3,000 
8,500 
5,000 


THE  ASPHAL.T  DEPOSITS  OF  WESTERN  TEXAS.^ 


By  T.  WAYUkND  VaughaJt. 

The  asphalt  deposits  of  western  Texas  lie  in  Uvalde  County,  within 
the  areas  designatexi  by  the  United  States  Geological  Survey  as  the 
Brackett*  and  Uvalde^  quadrangles  of  the  Geologic  Atlas  of  the  United 
States.  There  are  two  different  areas  of  asphalt-bearing  rock,  whose 
relations  to  each  other  will  be  explained  later.  The  first  area  is  in  the 
extreme  western  portion  of  Uvalde  County,  south  of  the  Southern 
Pacific  Hailroad,  and  lies  along  the  courses  of  Turkey,  Gato,  and  Olmos 
creeks.  The  second  occurs  farther  east,  on  the  same  side  of  the  South- 
ern Pacific  Eailroad,  along  the  Xueces  Eiver.  The  topography  of  the 
region  is  that  of  a  plain  broken  by  hills  that  rise  abruptly  to  a  height 
of  100  to  400  feet  above  the  general  level  of  the  surrounding  country. 
The  climate  is  semiarid.  The  rainfall  is  spasmodic,  but  at  times  very 
heavy.    The  vegetation  consists  mostly  of  cactus  and  mesquite  trees.* 

The  Turkey  Creelc-Oato  Creek  deposit — ^These  localities  lie  in  the 
vicinity  of  the  Brackett  quadrangle  near  its  eastern  margin.  The 
mines  of  the  Litho-Carbon  Rubber  Company  are  situated  at  Carbon- 
ville,  about  6  miles  southeast  of  Cline  Station,  on  the  Southern  Pacific 
Eailroad,  along  the  eastern  side  of  Turkey  Creek.  Other  exposures  of 
asphalt-bearing  rock  occur  2^  miles  west  of  south  of  Carbonville  in  the 
A'alley  of  Gato  Creek,  on  its  western  side.  Farther  down  this  creek, 
about  half  a  mile  below  the  crossing  of  the  road  from  Kunn's  ranch 

>TLe  data  upon  which  this  paper  is  based  were  accumulated  during  the  field  season  of  1895  by 
Hr.  R.  T.  Hill  and  the  author,  while  mapping  the  geology  of  the  Brackett  quadrangle,  and  by  the 
author  during  the  summer  of  1896,  while  doing  additional  work  on  the  Braokett  quadrangle  and 
mapping  the  geology  of  the  Uvalde  quadrangle,  under  the  direction  of  Mr.  Hill. 

^Bounded  by  parallels  29^  and  29°  30',  meridians  100°  and  100°  30'. 

'Bounded  by  parallels  29^  and  29°  30',  meridians  99*^  30'  and  lOOO. 

*The  general  features  of  the  region  are  described  in  considerable  detail  in  a  paper  on  tiie  Edwards 
Plateau  and  the  Rio  Grande  Plain,  in  Part  IV  of  this  annual  report. 
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to  Beasley's  ranch,  a  well  was  sunk  into  the  asphalt  rook,  according  to 
Mr.  Thomas  Nudd,  of  Uvalde,  through  a  thickness  of  200  feet.  There  is 
another  exposure  of  the  same  rock  about  half  a  mile  farther  west,  on 
the  west  side  of  Olmos  Creek,  south  of  the  Nunn-Beasley  ranch  road. 
These  data  seem  to  indicate  that  there  is  here  a  continuous  area  of  the 
asphalt- bearing  rock  about  4^  miles  long  from  north  to  south  and  half 
a  mile  or  more  in  width. 

The  asphalt  occurs  as  an  impregnation  of  a  porous  limestone.  The 
stratigraphic  position  of  the  limestone  is  slightly  above  the  middle  of 
the  Upper  Cretaceous.  Stated  more  specifically,  the  horizon  of  the 
asphalt  is  in  the  upper  portion  of  the  Anacacho  formation.^  The  struc- 
ture of  the  area  is  that  of  a  shallow  synclinal  basin,  plunging  gently 
to  the  southward.  The  dips  are  very  gentle,  rarely  or  never  exceeding 
6o  or  6o. 

Condition  of  working. — The  asphalt  at  present  is  being  worked  only 
at  Carbonville  (litho-carbon)  on  Turkey  Creek.  Mr.  Parker*  has  pub- 
lished the  following  account: 

The  deposit  is  large  and  easily  mined,  as  very  Httle  overburden  has  to  be  removed 
before  the  material  can  be  stripped  off  the  sarface.  Extensive  works  have  been 
erected  for  treating  the  asphalt,  which  is  prepared  and  sold  in  two  conditions — a» 
mastic  and  gum.  The  preparation  of  the  mastic  is  a  simple  operation,  consisting 
merely  of  grinding  the  crude  rock  to  a  desired  fineness,  after  which  it  is  heated  and 
run  into  molds  and  it  is  ready  for  shipment.  This  is  used  for  street  paving,  etc.,  the 
other  necessary  ingredients,  sand  and  petroleum  residuum,  being  added  at  the  place 
where  used.  The  city  of  Houston,  Texas,  has  paved  a  number  of  streets  with  asphalt 
sheets  made  from  the  Cline  mastic. 

The  more  valuable  condition  in  which  the  material  is  sold  is  that  of  refined  or 
gum  asphaltum.  The  owners  have  given  this  the  name  of  ''litho-carbon."  It  is 
prepared  by  dissolving  the  bitumen  out  of  the  rock  by  benzine.  The  benzine  is  dis- 
tilled ofi',  recondensed,  and  used  over  and  over  again  with  very  little  loss.  The 
bitumen  is  obtained  in  a  very  pure  state,  and  is  worth  $50  per  ton  free  on  board  at 
New  York.  In  1895  450  tons  of  litho-carbon  were  shipped,  and  with  the  increased 
facilities  in  the  way  of  new  machinery,  etc.,  which  were  placed  on  the  ground  early 
in  the  present  year,  it  is  calculated  that  an  output  of  6,000  tons  of  litho-carbon  may 
be  produced  in  a  year.    The  mastic  plant  is  capable  of  turning  out  20  tons  a  day. 

Mr.  E.  T.  Rokeby,  vice-president  of  the  Litho-Carbon  Rubber  Com- 
pany, has  kindly  furnisbed  the  following  data  on  the  chemistry  of  the 
material  mined  near  Cline: 

The  following  are  analyses  of  two  samples  of  the  rock  made  by  an  expert  in  Phil- 
adelphia. The  first  sample  was  probably  a  little  richer  in  bitumen  than  the  average 
rock  mined,  and  the  second  a  little  poorer.  Taken  generally,  the  average  of  the 
rock  mined  yields  15  or  16  per  cent  of  bitumen. 

The  analysis  of  sample  No.  1  was  as  follows: 

The  rock  is  made  up  in  large  part  of  fossil-shell  remains  filled  in  and  partly 
replaced  by  bitumen. 

A  qualitative  analysis  of  the  mineral  matter  showed  it  to  be  carbonate  of  lime  and 
magnesia,  with  no  silica,  clay,  or  earthy  oxides. 

I  These  beds  are  defined  in  the  paper  In  Part  IV,  of  this  Annual  Report, 
s  Seventeenth  Ann.  Kept.  U.  S.  Geol.  Suryey.  1895-1886,  Part  III,  p.  754. 
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A^^^:iAL:^^  URkiy^  of  a  c«refally  made  average  Bample  gave  the  following 
i«Mi(»««i>  0/  ikvtnrxAtje  sampled  of  tuphaltum  from  near  Clint ,  Texas. 


Constitnentit. 


Per  cent. 


Vmi^I  bitumen 

<.U*gtMiic  ttoubitumeu 
Miutfral  reeiUue  .... 

Total 


25.18 

1.46 

73.36 


100.00 


V'i«kiN^M  oi  No.  :j  itt  UM  follows: 


Constituents. 


lUtuutvu  «txtrueteil  by  petroleum  naphtha  (petro 
U*w«>^ 

lUtum4>n  extracted  by  chloroform  (so-called  as 
pUalteiie) 

1  h'ISHuU'  iionbitumeti 

MiuiU'iU  i^eaidue 

IVtal 


U  wiil  W  ^^\  Ihat  TlKST  per  I'eiit  of  the  total  bitumen  is  of  the  petrolene  char- 
HiV^u  t4uU  ^*tK  \^  \^^  K^\\%  \h»  ei>*called  asphaltene,  an  excellent  ratio  if  the  material 
Id  W  W  w^v^kX  ti*v  |»H\  iujf  pur)H»MH»« 

'( \\\y  uuui^ml  v\>«i\Ui«»  WH«»  fl>uud  to  be  carbonate  of  lime,  with  quite  an  apprecia- 
(1(^1  uu^iuut  sU'  vK\uW  ^  iivii<     There  wa»  no  silica  to  speak  of  and  only  a  trace  of 

'\\\\\  ouU^x^wH  Ht  i^luH'  plHi*«^  as  those  in  the  valleys  of  Gato  and 
(Mui^^M  v^Vi'i^kn,  mv  viuy  )uvuu^u^«  but  have  not  been  developed.  Mr. 
lU^MMHH  NuuUxV^t'  Tv^iUUsbhi^t^l  out  a  considerable  quantity  of  the 
\\k\  iV^M\i  \i\\K^  \i\\\K  Imuk  ot*  i>liuos  Ci't^ky  crushed  it,  and  heated  it. 
Mv^  V^\\k^k\  UiM  Wiilk  \\\\\\  X\\i>  materiul,  lu  two  years  the  pavement  has 
feilu^wu  \\\^  \\\,\\\\^i  \v\N4a\  the  \u\^iual  uneven  surface  bein^  still  pre- 
o«u\^hI.  {\\s\  h\\\K\\\\\\\}\\^  liiuiv>itoue  is  easily  mined,  as  there  is  very 
\\\\\y^  v^w^^uuUh.  Iho  truusiHU'tatiou  facilities  are  good,  as  all  the 
ilr|t\)ti(4  i\\\\  \\\\\y\\\  l-  uuK'vHv^t  the  nuiiu  line  of  the  Southern  Pacific 
lia(iu«aU.  auU  w  V\iS\w\\  x\^\k\  alnmt  0  miles  long  has  been  built  from 
\  luMv  u\  \Us>  inuu\va  \\\\s  l.ithoi'ailHm  Uubl)er  Company. 

^/h  ./«/' 'vfA  ,.\'/<y  f^t  .Vwti>\<  ^'MV>^ — The  asphalt-impregnated  rock 
it.uu\i  skU^w^^  \\\\>  \\uvoH  U'ivek*  is  a  soft,  bituminous  sandstone.  Asphalt 
^.^ .  {\y\\\\\\  lu  i\  woU  ^sW^wX  \^  uuUvswest  of  south  of  the  Southern  Pacific 
Uii(u«avi  ^uM^v  \^\\v\  Uie  Nmvt\H  Kiver.  and  about  3  miles  west  of  the 


^ 
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crossiDg  of  the  Eagle  Pass-Uvalde  road  over  the  same  stream,  along 
a  trail  goiug  to  Nunu^s  ranch.  About  half  a  mile  below  the  crossing 
of  the  Eagle  Pass-Uvalde  road  other  outcrops  of  the  asphalt-bearing 
sandstone  are  seen.  There  are  outcrops  of  the  same  from  place  to  place 
along  the  river  to  Pnlliam^s  ranch,  about  5  miles  farther  down  the 
river.  A  few  hundred  yards  above  this  ranch  are  the  Waxy  or  Asphalt 
Falls.  This  is  the  best  exposure  that  was  seen,  and  as  it  was  studied 
rather  carefully  a  somewhat  detailed  description  will  be  given. 

Section  from  top  of  bluff  on  th€  wett  aide  of  the  NueceB  River,  Texas,  to  bed  of  stream. 

Ft.  In. 

11.  Flint  gravel  capping  lower  rocks 8  0 

10.  Coarse-grained  laminated  and  cross- bedded  yellow  sandstone.  2  0 

9.  Soft,  yellow  sandstone  and  clay 5  0 

8.  Ledge  of  oysters  {Oatrea  cortex)  in  slightly  consolidated  yellow 

clay 2  0 

7.  Yellow,  laminated,  sandy  clay 3  6 

6.  Softledgeof  mass  of  fragments  of  oyster  shell  8  or  small  oysters.  1  0 

5.  Soft,  laminated,  yellow,  sandy  clay 3  0 

4.  Hard  layer  of  sandstone 0  6 

3.  Soft,  fine-grained  sandstone,  frequently  cross-bedded ;  contains 

some  asphalt 10  0 

2.  Soft,  tine-grained  sandstone,  containing  great  quantities  of 

asphalt — so  much  that  under  the  influence  of  the  heat  of  the 

sun  it  oozes  out  over  the  surface 5  0 

1.  Bluish  clay  to  waters'  edge '..  1  0 

The  dip  of  the  rocks  is  about  8  feet  to  the  hundred  to  the  northwest, 
upstreiuu,  producing  several  small  falls.  The  upper  fall  is  over  the 
oyster  ledge;  the  lower  one  over  the  asphalt-bearing  sandstone.  It  is 
well  to  note  here  that  the  relations  between  tbe  asphalt-impregnated 
sandstone  and  the  oyster  ledge  were  found  to  be  constant  throughout 
an  area  several  miles  long.  The  latter  occurs  between  15  and  18  feet 
above  the  asphalt  horizon.  No  attempt  was  made  to  estimate  the 
amount  of  the  aspbalt-bearing  rock  of  Waxy  Falls.  The  area  is  quite 
large  and  the  impregnated  stratum  over  5  feet  thick. 

About  100  yards  below  Pulliam  ranch  is  another  exposure  of  the 
same  bituminous  sandstone.    The  section  is  as  follows: 

Feet. 

3.  Massive  sandstone  containing  asphalt,  about 5 

2.  Shaly  stratum 5 

1.  Indurated  argillaceous  sandstone 4 

The  area  underlain  by  asphalt-bearing  sandstones  extends  from  a 
point  on  the  Nueces  River,  9  miles  below  the  Southern  Pacific  Railroad 
bridge,  for  more  than  3  miles  down  the  river,  measured  in  a  straight 
line.  The  width  can  not  be  ascertained  from  observations  on  the  sur- 
face, as  there  are  extensive  superficial  fluvial  deposits  that  obscure  the 
older  geologic  formations.  The  geologic  horizon  of  this  asphalt  deposit 
is  somewhat  higher  than  that  of  the  Turkey  Creek-Gato  Cretk  deposit. 
The  sandstone  in  which  it  occurs  is  very  near  the  base  of  the  arenaceous 
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division  of  the  Upper  Cretaceous,  known  in  the  region  as  the  Eagle 
Pass  beds.  The  geologic  stractnre  is  that  of  a  shallow  synclinal  basin. 
There  are  local  irregularities  in  the  dips  along  the  Nueces  Kiver. 

The  bituminous  sandstone  has  not  been  mined  at  all.  Some  blasts 
have  been  put  in  the  outcrops  at  Waxy  Falls,  but  so  far  no  capital 
seems  to  have  been  interested  in  the  property.  The  area  is  quite  exten- 
sive, and  parts  of  it  seem  very  promising.  It  can  not  be  stated  at 
present  how  much  of  the  area  is  workable,  because  so  large  a  portion 
of  the  deposit  is  concealed  by  the  old  fluvial  deposits,  and  good  expo- 
sures are  not  frequent.  The  material  at  Waxy  Falls  can  be  mined 
easily,  as  there  is  no  overburden. 

Mr.  George  H.  Clapp,  of  Pittsburg,  Pennsylvania,  has  examined  this 
locality,  and  has  made  determinations  of  the  amount  of  asphalt  in  the 
rock,  and  has  kindly  allowed  the  publication  of  the  same,  viz: 

Amount  of  asphalt  in  sandstone  from  near  Waxy  Falls  f  Texas, 


1.  Oatcrop :  Asphalt 

2.  Two  feet  below  surface: 

Asphalt 

Sand 

Oxides  of  iron  aud  alumina 

Organic  matter,  water,  and  undetermined 

3.  Four  feet  from  surface :  Asphalt 


Por  cent. 
13.24 

15.03 

74.03 

7.76 

3.18 

12.36 


Transportation  facilities  are  very  good,  as  the  main  line  of  the  South- 
ern Pacific  Railroad  is  only  12  miles  distant.  The  intervening  country 
is  very  level  and  easily  traversed. 

Outcrops  of  bituminous  limestone  have  been  verbally  reported  as 
occurring  near  the  Nueces.  These  would  necessarily  be  north  of  the 
area  of  bituminous  sandstone,  i.  e.,  within  the  area  of  the  Anacacho 
formation,  which  is  to  the  north.   The  writer  has  not  seen  these  outcrops. 

Suggestions  concerning  the  origin  of  the  asphalt  deposits. — In  the  pre 
ceding  discussion  two  facts  have  been  stated  bearing  upon  the  proba- 
ble origin  of  the  deposits.  They  are :  (1)  The  asphalt  is  an  impregnation 
of  a  porous  limestone  or  soft  sandstone;  (2)  the  bituminous  impregna- 
tions occur  in  the  bottoms  of  shallow  synclines.  The  significance  of 
these  facts  will  be  shown  in  the  following  discussion. 

The  marine  sedimentary  formations  occurring  in  the  vicinity  of  the 
asphalt  deposits  are  the  Austin  chalk,  which  underlies  the  Anacacho 
formation,  and  the  Eagle  Pass  formation  which  overlies  the  Anacacho. 
The  Austin  chalk  is  composed  very  largely  of  the  remains  of  marine 
organisms — foraminifera,  mollusks,  etc.  The  Anacacho  formation  also 
is  largely  of  organic  origin,  the  limestone  ledges  that  it  contains  often 


ASPHALTUM.  935 

being  shell  breccias.    The  Eagle  Pass  beds  are  composed  mostly  of 
sands  and  clays,  with  some  ledges  of  oyster  shells. 

The  region  has  been  subjected  to  considerable  igneous  disturbance 
There  are  laccolites,  bosses,  sills,  and  dikes  of  basalt^  of  a  considerable 
number  of  varieties.  There  is  a  large  laccolitic  mass  about  2  miles 
south  of  the  Southern  Pacific  Eailroad,  extending  west  for  a  little  more 
than  5  miles.  The  greatest  distance  from  north  to  south  across  this 
mass  is  3J  miles.  In  the  narrowest  place  the  distance  across  is  only 
half  a  mile.  The  highest  hills  in  the  area  of  the  laccolite,  as  indicated 
above,  such  as  Sulphur  or  Copperas  Peak,  are  bosses  of  basalt  stand- 
ing above  the  general  level  of  the  laccolite.  The  eastern  limb  of  the 
syncline,  in  which  the  Turkey  CreekrGato  Creek  deposit  occurs,  rests 
against  the  western  side  of  the  large  basalt  mass.  The  northern  end  of 
the  syncline,  in  which  the  Neuces  River  deposit  occurs,  approaches  near 
to  the  southern  surface  exposure  of  the  laccolite.  There  are  small  areas 
of  basialt,  probably  originally  sills  (laterally  intruded  sheets),  now 
usually  capping  the  hills  on  both  sides  of  the  river  south  of  the  main 
laccolitic  mass.  Therefore  both  deposits  are  associated  with  the  igne- 
ous rocks.    The  facts  above  presented  may  be  summarized  as  follows: 

1.  The  asphalt  is  in  shallow  synclinal  basins. 

2.  It  is  an  impregnation  of  porous  rock. 

3.  The  associated  sedimentary  formations  are  largely  of  organic 
origin. 

4.  There  has  been  much  igneous  disturbance,  and  the  asphalt  is 
clearly  associated  with  the  igneous  rocks. 

These  facts  have  suggested  the  conclusion  that  the  heat  of  the  basalt 
intrusions  has  acted  upon  the  organic  limestone,  driving  out  the  asphalt 
or  bitumen,  which  has  accumulated  in  the  synclinal  basins  as  impreg- 
nations of  the  porous  beds. 

UTAH  AND  COLORADO. 

Gilsonite,  a  very  pure  form  of  asphaltum,  is  mined  in  Uintah  and 
Wasatch  counties,  Utah,  and  just  acrosb  the  line  from  the  former,  in 
Clear  Creek  County,  Colorado.  Producers  of  gilsonite  have  furnished 
statements  of  their  production  to  the  Survey,  but  they  have  done  so 
with  the  understanding  that  the  statements  shall  be  maintained  confi- 
dential. As  there  was  but  one  company  operating  in  Colorado  and 
two  in  Utah,  the  production  of  the  two  States  in  1896  has  been  com- 
bined. In  addition  to  the  output  of  gilsonite,  Utah  produces  a  consid- 
erable amount  of  asphaltic  limestone,  which  is  used  in  the  manufacture 
of  paving  and  roofing  material.  It  is  shipped  principally  to  Chicago 
and  other  central  cities.  There  is  nothing  to  add  to  what  has  been 
previously  said  in  regard  to  the  Utah  ozocerite.  The  market  is  still 
supplied  by  the  Galician  product,  and   the  Utah  deposits  are  not 


<  The  details  of  the  occarrence  of  these  rocks  and  their  petrographic  characters  will  be  described 
soon  in  an  article  by  Mr.  C.  Whitman  Cross  and  the  author. 
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worked.    The  production  of  asplialtnm,  etc.,  in  Utah  from  1891  to 
1895  and  in  Utah  and  Colorado  in  1896  is  shown  in  the  following  table: 

Annual  production  of  asphaltum,  etc,  in  Utah  since  1891, 


Year. 


1891. 
1892. 


Short  tons. 


1,732 
2,700 

;L893 '   a  3, 200 

1894 1      1,000 

1896 !  700 


1896. 


b  3, 170 


Value. 


$82,100 
93,500 
90,000 
35,000 
22,500 
49,680 


a  Including  100  tona  of  ozocerite. 


h  Including  Colorado  gilsonite. 


The  asphaltum  deposits  of  Utah  have  been  thoroughly  described  in 
previous  volumes  of  Mineral  Kesourees  and  in  a  report  by  Mr.  George 
H.  Eldridge  in  Part  I  of  the  Seventeenth  Annual  Report  of  the  Survey. 
In  view  of  the  disastrous  explosion  and  fire  which  occurred  at  the 
gilsonite  mines  of  the  Gilson  Asphaltum  Company  in  November,  1896, 
it  is  not  amiss  to  quote  from  Mr.  Eldridge's  report.  He  said :  "  Nor- 
mally it  is  of  absolutely  homogeneous  texture  and  has  a  coarsely  con- 
chofdal  fracture.  In  mining  it  gives  off  a  fine  chocolate-colored  dust, 
which  is  not  only  very  penetrating  to  the  skin  and  lungs,  but  also,  when 
mixed  in  certain  proiX)rtions  of  air,  highly  explosive."  The  explosion 
in  November  was  due  to  the  ignition  of  this  explosive  mixture  of  air 
and  dust  from  a  tire  carelessly  started  by  some  of  the  workmen  under- 
ground. This  fire  (mentioned  previously  in  this  report)  occurred  so 
late  in  the  year  that  it  did  not  materially  affect  the  output  for  the  yeav. 
Moreover,  before  the  fire  was  fairly  extinguished  a  new  opening  had 
been  made,  and  within  ten  days  after  the  fire  started  ore  was  being 
shipped. 

Early  in  1897  a  new  company  was  formed  at  Provo  for  the  purpose 
of  mining  gilsonite  on  property  claimed  to  be  outside  of  the  Uintah 
Indian  Reservation  and  not  within  previously  preempted  claims.  The 
new  undertaking  has  developed  litigation,  to  which  the  Gilson  Asphal- 
tum Company  and  the  Indian  agent  of  the  reservation.  Col.  J.  F* 
Randlett,  are  made  parties.  The  outcome  of  the  litigation  will  be  the 
settlement  of  the  boundary  line  of  the  reservation,  the  Gilson  Company 
claiming  that  its  property  extends  to  the  reservation  line,  and  mining 
within  the  reservation  being  prohibited. 

In  Mineral  Resources  for  1894  a  report  was  made  by  Dr.  William  C. 
Day  on  the  chemical  properties  of  the  asphaltum  found  in  Park  County, 
Montana.  Dr.  Da^^  has  continued  his  work  by  a  study  of  Utah  gil- 
sonite and  has  embodied  the  result  of  his  work  in  a  paper  read  before 
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the  chemical  section  of  the  Fraukliu  Institute,^  which  is  abstracted 
below : 

THE  CHEMISTRY  OF  GIL80NITE. 

A  stady  of  the  literature  of  asphalt  and  allied  bitumens  reveals  but  few  publica- 
tions which  throw  light  upon  the  true  nature  of  these  bodies  or  of  the  classes  of 
hydrocarbons  which,  in  intimate  mixture,  appear  to  constitute  them. 

Boussingault  studied  the  bitumen  of  Bechelbronn  with  reference  to  the  action  of 
solvents  upon  it,  and  also  the  products  resulting  from  distillation  under  the  ordinary 
atmospheric  pressure.  By  heating  the  material  in  an  oil  bath  to  the  temperature  of 
23(P  C.  for  a  long  time  (1.  e.,  a  number  of  days)  he  obtained  a  distillate  to  which  he 
gave  the  name  '*  petroleue/'  while  the  undistilled  residue  he  called  "  asphaltene." 
The  distilled  ''petrolene"  showed  a  brown  color,  which  was  regarded  as  due  to 
asphaltene  mechanically  carried  over.  After  drying  over  calcium  chloride  the  petro- 
lene  was  rectified  and  described  then  as  being  in  a  state  of  purity,  having  a  pale 
yellow  color  and  an  odor  like  bitumen.  Its  density  was  given  as  0.891  at  21^  C, 
and  its  boiling  point  28(F  C.  It  was  slightly  soluble  in  alcohol,  and  much  more  so 
in  ether.  In  a  note  he  says  that  it  is  impossible  to  determine  the  proportions  of 
asphaltene  and  petrolene  by  the  heating  method,  since  the  petrolene  oxidizes  and 
becomes  converted  into  asphaltene.  On  the  basis  of  combustions  of  asphalt  purified 
by  ether,  he  gives  the  proportions  of  asphaltene  and  petrolene  as  85.4  per  cent  and 
14.6  per  cent,  respectively. 

An  elementary  analysis  of  the  asphalt  gave  the  following  figures: 

Elementary  analysis  of  asphalt  from  Bechelbronn, 


Per  cent. 


Carbon i  85. 90 

Hydrogen 11.25 

Oxygen 2. 85 

Total 100.00 


It  is  noteworthy  that  in  this  analysis  no  mention  is  made  of  nitrogen  or  sulphur. 

Volckel  investigated  the  mineral  tar  from  Dax.  Of  this  he  found  50  per  cent 
soluble  in  ether.  The  ethereal  solution  becomes  turbid  upon  the  addition  of  abso- 
lute alcohol,  precipitating  a  blackish-brown  mass.  Using  a  large  excess  of  alcohol, 
only  a  small  amount  of  oil  remains  undissolved  in  the  mixture  of  alcohol  and  ether* 
The  material  left  behind  on  evaporating  the  ethereal  solution  he  regards  as  identical 
with  the  asphaltene  of  Boussingault. 

By  distilling  asphalt  rock  in  iron  cylinders  a  peculiar  volatile  oil  is  obtained,  hav- 
ing an  odor  like  mi-ueral  tar,  and  a  faint  taste.  It  is  insoluble  in  water  andalcohol, 
but  readily  soluble  in  ether.  The  distillate,  when  distilled  by  itself  or  with  water, 
always  shows  a  yellowish  color.  This  yellow  color  is  ascribed  to  a  small  amount  of 
yellow  oil,  which,  in  the  distillation  of  a  number  of  resins,  particularly  copal,  is 
obtained  iu  greater  quantity.  The  raw  asphalt  oil  was  shaken  with  a  concentrated 
solution  of  caustic  potash,  then  distilled  with  steam,  dried  over  calcium  chloride, 
and  finally  distilled  by  itself  from  a  retort  provided  with  a  thermometer.  The  oil 
begins  to  boil  at  90^  C,  but  the  boiling  point  rapidly  rises  to  120^  C.  The  greater 
part  of  the  oil  distills  at  20O"  C;  a  smaller  part  from  200°  to  25(P.  At  the  latter 
temperature  there  remains  a  small  quantity  of  thick,  strongly  colored  oil  as  a  residue. 


1  Joumnl  of  the  Franklin  Institute,  Vol.  CLX.  p.  221. 
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The  following  qnuititatlve  teaulta  are  given.  Tbe  portion  boiling  between  90° 
and  200°  nbownl,  at  15"  C,  a  specific  gravity  of  0.817,  and,  by  eombufitioD,  the  fol- 
lowing percentage  compoaitLon : 


Juaijfjr.  of  -xtphaU  oil  boiiing  between  90°  and  StXP  C. 

Per  cent. 

87.37 
11.65 

0.98 

Oxyeen 

100.00 

That  boilioK  between  200^  and  250°  nhoweil  a  Bpeciflo  gravity  of  0.8( 
following  percentage  oomposition : 

Anals^ii  of  euphalt  oil  boiling  beluem  200°  and  SSO°  C. 


Carbou 

Hjdrogeii .. 

Oxygen  . . . . 

TotuI 


I-er  i-ent 

87.55 

11.56 

0.89 

100.00 


Asphalt  oil  has  exactly  tbe  same  composition  as  amber  oil  obtained  by  dietilling 
amber,  and  these  oils  are  also  similar  in  general  conduct. 

By  tbe  action  ofdiliitenitrio  acid  asphalt  oil  is  colored  brown  at  ordinary  tempera- 
tnree;  by  heating  it,  changes  into  a  yello'w,  gammy  roaea,  which  amclls  like  ninsk  and 
oil  of  bitter  almonds.  Concentrated  nitric  acid  works  in  the  same  way,  but  more 
violently.  Concentrated  snlphurio  acid  diseolves,  with  evolatiou  of  heat,  a  part  of 
the  asphalt  oil,  while  anotber  part  collects  upon  tbe  surface  of  the  thick,  red-colored 
snlpbnric  acid  sulution.  The  separ.ited  oil  was  again  treated  with  Biilphurio  acid 
and  tben  with  alkali,  and  tiually  distilled  with  steam.  Tbe  distillate  thus  obtained 
possesses  a  faint,  plenxunt  odor,  entirely  different  from  the  oil  not  treated  with  sul- 
phnric  acid.  After  dehydration  by  long  contact  with  ohioride  of  calcium,  the  oil 
wa*  distilled;  it  began  tu  boll  ut  iH>:  C,  but  very  little  went  over  lielow  120".  The 
following  fhictions  were  separated :  90-120° ;  120-150" ;  150-180= ;  180-200° ;  200-220° ; 
220-250°.  All  these  fractions  wore  analyzed  with  practically  the  same  results— C., 
87.50  per  cent ;  H.,  12.50  per  cent.  The  part  of  asphalt  oil  not  taken  up  by  sulphuric 
acid  shows,  therefore,  the  formula  N  {CaHj).  These  oils  are  insolnble  in  water.but 
eiieily  sulublo  in  alcohol  or  ether.  They  are  only  slightly  attacked  by  concentrated 
sulphuric  acid,  and  do  not  lUsHolve  in  concentrated  nitric  acid.  By  heating  with 
nitric  arid,  only  a  small  part  in  chiinge<l  into  a  heavy  yellow  oil,  which,  by  distilla- 
tion with  steam,  is  obtained  colorless.  In  chemical  constitution  these  oils  agree  with 
the  volatile  oils  which  separate  on  treating  amber  oil  with  concentrated  sulphuric 

R.  Kayser,  in  1879,  pi^bllsbed  the  results  of  an  investigation  upon  the  prodneta 
obtained  from  a  number  of  asphalts  of  diH'ereot sources  by  the  action  of  the  solvents 
alcohol  and  ether,  and  alno  of  productn  obtained  by  destructive  distillation  of  the 
original  asphalts.  Knyser  made  quite  a  large  number  of  elementary  analyses  of 
asphalts  and  of  products  obtained  from  tbem  by  the  action  of  alcohol  and  ether, 
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and  by  destructive  distillation.  In  his  analyses  were  included  determinations  of 
carbon,  hydrogen,  snlphnr^nitrogen,  and  ash.  In  the  older  investigations  the  pres- 
ence of  salphur  appears  to  have  been  overlooked  or  ignored.  In  many  of  them  nitro- 
gen also  was  undetermined. 

In  Kayser's  paper  formulas  for  the  product  analyzed  were  proposed  in  accordance 
with  the  requirements  of  the  analytical  results.  Bodies  ^*  of  constant  boiling  point'' 
were  obtained  by  fractional  distillation  of  the  products  obtained  from  the  destructive 
distillation  of  the  original  material.  The  asphalts  included  in  this  investigation 
were  taken  from  Syria,  Trinidad,  Bechelbronn,  Maracaibo,  and  Barbadoes.  The  fol- 
lowing table  shows  the  results  obtained  by  Kayser  in  his  elementary  analyses  of  the 
various  asphalts  studied  by  him : 

Analyses  of  various  asphalts  hy  Kayser, 


Syria. 

Trinidad. 

Bpchel- 
broon. 

Maracaibo. 

Barbadoes. 

Carbon 

Per  cent. 

80.00 

9.00 

10.00 

.60 

.40 

Percent, 

78.80 

9.30 

10.00 

.50 

1.40 

Per  cent. 

86.60 

11.40 

1.40 

.50 

.30 

.40 

Per  cent. 

81. 65 

9.59 

8.03 

.34 

Per  cent. 

87.04 

9.56 

2.67 

.24 

Hvdrocren 

Sulphur 

Ash 

Nitrogen 

Oxvfiren 

-s^-^j e^*'  --•-  .«-.  .>•>  ..«. 

Total 

1 

100.00 

100.00 

100.60 

99.61 

99.51 

In  the  first  three  cases  the  figures  are  the  averages  of  a  number  of  well-agreeing 
determinations;  in  the  two  others  (Maracaibo  and  Barbadoes)  the  figures  are  the 
results  of  single  determinations. 

Although  Kayser  claims  to  have  obtained  pure  substances  as  the  result  of  fractional 
distillation  of  the  Syrian  asphalt  oil,  and  gives  to  these  bodies  definite  formulas  as 
the  results  of  elementary  analysis,  the  evidence  given  by  him  of  their  purity  is  hardly 
satisfactory,  since  he  does  not,  in  any  case,  give  the  exact  range  of  boiling  point,  but 
gives  the  boiling  points  in  round  numbers.  Furthermore,  he  describes  a  number  of 
them  as  yellow  and  brownish  yellow  in  color,  the  first  one  only  (boiling  ot  96^)  being 
described  as  water- white. 

Although  there  are  in  print  many  articles  of  value  on  the  commercial  applications 
of  asphalt,  and  some  giving  the  results  of  elementary  analysis,  I  have' failed  to  find 
any  publications  other  than  the  ones  already  considered  and  an  important  paper  by 
Peckham,  to  be  referred  to  later,  which  throw  light  upon  the  real  nature  of  the 
asphalts  or  which  definitely  describe  pure  products  obtained  from  them. 

The  present  investigation  of  gilsouite  had  for  its  object  the  isolation  of  such  single 
hydrocarbons,  or  classes  of  hydrocarbons  or  their  derivatives,  as  would  give  some 
information  as  to  tlie  nature  of  the  material  itself. 

Although  this  object  has  not  yet  been  fully  attained,  such  progresM  toward  that 
end  has  been  made  as  to  indicate  that  definite  results  are  near  at  hand.  As  the  work 
must  bo  interrupted  for  a  few  months,  I  have  thought  best  to  give  an  account  of  the 
results  thus  far  obtained. 

Gilsonite  is  a  black,  brittle  material  pulverizing  readily  to  a  dark  brown  pow- 
der, which  is  inclined  tostick  to  the  sides  of  the  mortar  when  finely  divided.  It  is 
lighter  than  water  and  entirely  soluble  in  carbon  bisulphide. 

Absolute  alcohol  dissolves  54.6  per  cent,  if  repeatedly  treated  with  the  hot  liquid 
until  no  further  action  is  noticeable.    The  following  figures,  showing  the  solubility 
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in  alcohol,  were  obtained :  2.2298  grams  of  gilsonlte  gave  1.2178  grams  of  insolnble 
residue,  \?hile  the  dissolved  matter  weighed  1.01  grams. 

Ether  does  not  dissolve  gilsonite  entirely,  as  shown  by  two  successive  treatments 
of  a  small  quantity  of  gilsonite  with  a  large  excess  of  ether.  The  solution  obtained 
is  red  in  color,  with  a  greenish  flnorescence.  Absolute  alcohol  added  to  the  ether  solu- 
tion gives  a  precipitate.  Petroleum  ether,  glacial  acetic  acid,  and  chloroform  are 
partial  solvents. 

The  residue  obtained  by  evaporating  the  petroleum  ether  is  black  in  color,  hard, 
brittle,  and  differs  markedly  from  the  material  soluble  in  alcohol.  It  resembles  the 
original  gilsonite  quite  closely.  Only  a  small  i>ercentage  of  gilsonite  remains  undis- 
solved in  petroleum  ether  after  twenty-eight  successive  treatments  with  the  solvent. 
This  insoluble  residue  is  black  and  very  easily  pulverized. 

The  residue  obtained  by  evaporating  the  alcoholic  solution  is  reddish-brown  in 
color,  solid  at  ordinary  temperatures,  but  soft  enough  to  be  easily  cut  with  the  finger 
nail.  On  being  heated  on  the  water  bath  it  becomes  softer,  and  at  100^  is  liquid 
enough  to  flow. 

The  residue,  insoluble  in  alcohol,  is  a  black,  brittle  substance,  becoming  brownish 
in  color  on  pulverizing,  and  resembling  in  appearance  the  original  gilsonite. 

JnalyHs  of  gilsonite, — To  determine  the  volatile  matter,  fixed  residue,  and  ash, 
weighed  quantities  of  gilsonite  were  heated  in  a  platinum  crucible,  first  covered, 
and  afterwards,  when  all  volatile  matter  had  been  expelled,  uncovered ;  0.2391  gram 
gilsonite  gave  0.1041  gram  fixed  residue  and  0.0003  gram  ash.  These  figures  show 
that  gilsonite  yields: 

Analy$i8  $howing  volatile  matter ,  fixed  residue^  and  ash  of  gilsonite. 


■ 

Per  cMMLt. 

Volatile  matter - 

56.46 

43.43 

.10 

99.99 

Fixed  residue - ..-. ...... . .... 

Ash 

Total 

Working  on  a  larger  scale,  and  distilling  a  weighed  quantity  of  gilsonite  from  a 
retort,  the  following  result  was  obtained:  136.1  grams  of  gilsonite  gave  76.1  grams 
of  distillate.  The  percentage  of  volatile  matter  is  tliuH  55.9.  Comparing  this  result 
with  that  above,  it  is  evident  that  all  the  volatile  msitter  is  condensable. 

Combustions  were  made  with  lead  chromate  in  a  current  of  oxygen.  The  per- 
centages of  carbon  and  hydrogen  found : 


Analysis  showing  amount  of  carbon  and  hydrogen  in 

gilsonite. 

I. 

II. 

Carbon 

87.99 
10.03 

88.61 
9.89 

Hydrogen 

The  determination  of  sulphur  in  gilsonite  proved  to  be  a  matter  of  some  difficulty, 
and  before  success  was  finally  attaineil  all  the  various  methods  of  determining 
sulphur  in  organic  compounds  were  tried. 

Sauer*s  method  of  burning  in  oxygen  and  passing  the  products  of  combustion  into 
a  hydrochloric-ncid  solution  of  bromine  was  found  inapplicable,  on  account  of  the 
great  difficulty  of  securing  steady  vaporization  of  the  volatile  constituents  of  the 


ASPHALTUM. 


941! 


gilsonite.  Owing  to  the  tendency  which  at  certain  stages  of  its  distillation  gilsonite 
shows  to  foam  or  volatilize  very  rapidly  some  of  this  vapor  almost  inevitably  escapes 
combustion  in  the  oxygen.  The  writer  has  used  this  method  with  success  in  the  case 
of  volatile  petroleams,  and  is  therefore  sure  that  the  difficulties  which  stand  in  the 
way  of  its  application  to  gilsonite  are  inherent  iu  the  substance,  as  above  described. 
Good  results  iu  the  determination  of  sulphur  were  finally  secured  by  a  combination 
of  the  Carins  method  of  oxidizing  with  nitric  acid  in  an  open  vessel  and  then  heating 
the  unoxidized  solid  material  with  magnesia  in  a  platinum  crucible,  as  recommended 
by  Eschka  in  determining  sulphur  in  coals.  The  sulphur  is  finally  weighed  as  BaS04. 
When  gilsonite  is  treated  with  a  large  excess  of  concentrated  nitric  acid,  under  the 
influence  of  heat  in  an  open  vessel,  brown  fumes  are  abundantly  given  off,  and  after 
a  time  the  gilsonite  entirely  dissolves,  giving  a  dark -red  solution,  which  becomes 
constantly  lighter  as  the  heating  is  continued.  If  at  the  point  when  the  gilsonite  is 
just  completely  dissolved  the  solution  is  poured  into  cold  water,  a  reddish-brown 
precipitate,  closely  resembling  ferric  hydroxide,  is  Itnmediately  thrown  down.  This 
precipitate  contains  practically  all  the  sulphur,  only  traces  having  been  converted 
into  sulphuric  acid  by  the  oxidizing  action  of  the  nitric  acid.  This  )irecipitate  was 
washed  with  water,  dried,  then  mixed  with  magnesia,  and  the  sulphur  determined 
as  already  described. 

(I)  l.dQ2L5  grams  gilsonite  gave  0.1231  gram  BaSO^. 

(II)  0.9581  gram  gilsonite  gave  0.09414  gram  BaS04. 

Percentage  of  sulphur  from  I,  1.29;  percentage  of  sulphur  from  II,  1.34. 
The  results  obtained  by  other  methods  did  not  show  sufficiently  close  agreement, 
ranging,  however,  only  between  the  limits  0.93  and  1.59  per  cent. 
The  percentage  composition  of  gilsonite,  therefore,  appears  to  be: 

AnalyHs  $hoiping  percentage  compotition  of  gilsonite. 


Carbon... 
Hydrogen 
Sulphur . . 
Ash 


Oxygen  and  nitrogen  (undetermined) 


Per  cent. 


88.30 

9.96 

1.32 

.10 

.32 


Total 100.00 


Dry  diitillation  of  gilsonite. — Before  undertaking  the  direct  distillation  some  of  the 
finely  powdered  gilsonite  was  subjected  to  distillation  with  steam.  The  receiver 
showed  a  slight  film  of  colorless  oil,  of  pleasant  odor,  floating  upon  the  water.  The 
amount  of  oil  was  so  small  that  nothing  further  could  be  done  with  it. 

In  the  dry  distillation,  the  material  was  first  distilled  from  a  tubulated  retort,  pro- 
vided with  a  thermometer,  the  bulb  of  which  was  in  the  liquid.  Distillation  began 
at  150^  C,  but  very  little  came  over;  the  temperature  rose  quite  rapidly;  but  before 
the  distillation  was  fairly  under  way,  the  thermometer  had  to  be  removed,  as  the 
temperature  rose  above  300^  C.  The  first  drops  of  oil  coming  over  were  light  yellow ; 
this  color  became  darker  as  the  distillation  progressed.  The  operation  could  not  be 
carried  to  completion  on  account  of  the  softening  of  the  glass,  although  with  a  hard 
glass  retort  on  another  occasion  the  distillation  was  continued  until  nothing  but 
coke  was  left.  Glass  retorts  wore  finally  replaced  by  one  made  of  6-inch  iron  pipe, 
capped  at  both  ends,  and  connected  with  a  smaller  pipe  to  serve  as  a  condenser. 
Energetic  foaming  takes  place  at  two  different  stages;  this  fact  necessitates  the 
greatest  care  in  the  regulation  of  the  heating  flame,  and  it  in  a  very  difficult  matter 
to  avoid  the  carrying  over  of  undistilled  matter,  particularly  when  using  an  iron 
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retort.  Toward  the  end  of  the  diBtillation,  ammonia  is  quite  freely  evolved.  The 
distillate  is  lighter  than  water,  is  of  a  reddish-brown  color«  and  shows  a  greenish 
fluorescence;  the  odor  is  highly  uupleasant.  It  was  distilled  with  steam.  This 
treatment  separates  the  oil  into  a  portion  readily  volatile  with  water  vapor^  and  of  a 
yellow  color,  and  a  thick,  black,  tarry-looking  oil  which  remains  in  the  distilling  flask. 

The  volatile  portion  was  distilled  again  with  steam,  becoming,  as  a  result,  much 
lighter  in  color,  but  on  standing  it  changes  f^om  a  lemon -yellow  to  a  reddish  tint. 
The  odor  is  suggestive  of  sulphur  compounds.  The  oil,  after  drying  over  calcium 
chloride,  was  next  treated  with  concentrated  sulphuric  acid,  the  two  liquids  being 
placed  in  a  round-bottomed  flask  and  thoroughly  shaken  together;  the  acid  became 
very  dark  red,  almost  black  in  color,  sulphur  dioxide  was  freely  evolved,  and  so 
much  heat  was  produced  that  the  flask  became  too  hot  to  handle.  This  treatment, 
nsing  afterwards  fuming  sulphuric  acid  instead  of  ordinary  concentrated  acid,  was 
repeated,  until,  after  25  or  30  treatments  with  f^sh  acid  each  time,  no  further  action 
could  be  detected.  The  oil  at  this  stage,  after  washing  with  alkali  and  water  and 
drying  over  calcium  chloride,  is  water  white,  of  a  pleasant  odor  much  like  that  of 
highly-refined  petroleum  after  repeated  distillations  over  metallic  sodium. 

Concentrated  nitric  acid  and  a  mixture  of  concentrated  nitric  and  fuming  snlphu- 
ric  acids  have  no  effect  upon  it,  even  after  prolonged  heating  on  the  water  bath.  It 
dissolves  bromine,  but  without  chemical  action  or  evolution  of  hydrobromic  acid. 
The  washed  ilnd  dried  oil,  subjected  to  distillation,  begins  to  boll  at  125^,  and,  with 
the  exception  of  a  few  remaining  drops,  is  entirely  distilled  when  the  temperature 
reaches  263^  C.  After  standing  for  six  months  over  calcium  chloride  the  oil  is  still 
perfectly  water  white.  The  total  bulk  of  the  oil  so  treated  with  sulphuric  acid  is 
very  much  reduced;  perhaps  less  than  10  per  cent  survives  the  action  of  the  acid. 
The  chemical  inertness  of  this  oil  shows  that  it  belongs  to  the  paraffin  series.  Judg- 
ing from  the  regular  and  uniform  rise  of  temperature  in  distilling,  the  oil  is  Just  as 
complicated  a  mixture  of  different  hydrocarbons  as  is  highly  refined  petroleum. 

The  sulphuric  acid  used  in  treating  this  oil  was  preserved  for  subsequent  investi- 
gation. The  action  of  sulphuric  acid  was  apparently  largely  of  an  oxidizing  charac- 
ter, Judging  from  the  copious  evolution  of  sulphur  dioxide,  which  was  so  vigorous  at 
times  that  the  liquid  almost  foamed  out  of  the  flask.  A  part  of  this  spent  acid  was 
diluted  with  water;  a  turbidity  was  produced,  and  on  warming  and  allowing  to 
stand  a  green  oil  rose  to  the  surface.  This  oil  has  an  odor  something  like  that  of 
pennyroyal.  The  dilute  acid  was  neutralized  with  precipitated  chalk,  the  resulting 
gypsum  filtered  off,  and  the  solution  evaporated.  A  sticky,  gummy  substance  sep- 
arated when  nearly  all  the  water  was  driven  off;  when  perfectly  dry  the  material 
became  a  pulverizable  solid,  light  in  color,  deliquescent,  very  easily  soluble  in  water, 
and  entirely  insoluble  in  ether. 

The  oil  which  rises  to  the  surface  on  diluting  the  spent  sulphuric  acid  becomes,  on 
standing,  a  thick,  tenacious,  black  tar,  of  such  consistency  that  on  being  stirred  it 
takes  a  long  time  to  spread  again  over  the  surface  of  the  water.  This  was  skimmed 
off  and  heated  with  water  on  the  water  bath ;  it  seems  to  dissolve  entirely  in  hot 
water.  On  standing  over  night  a  small  amount  of  oil  was  found  floating  on  the  sur- 
face; this  was  skimmed  off;  on  pouring  off  the  aqueous  solution  a  hea^'y  oil,  small 
in  amount,  was  found  at  the  bottom.  The  aqueous  solution  was  transparent  and 
greenish  in  color.  On  evaporating  off  the  water  a  thick,  dark  green,  almost  black, 
oily-looking  liquid  was  left  behind;  this  dissolves  readily  and  quickly  in  cold  water. 
It  is  entirely  soluble  in  alcohol,  but  only  partly  soluble  in  ether  and  carbon  bisul- 
phide. The  alcoholic  solution  is  greeu,  and  looks  like  the  aqueous  solution.  Ether 
becomes  yellow  in  color,  but  does  not  dissolve  much ;  carbon  bisulphide  acts  much 
like  ether.  The  aqueous  solution  was  extracted  with  ether  until  the  latter  was  no 
longer  colored.  The  aqueous  solution  was  then  treated  with  barium  carbonate,  to 
neutralize  a  small  amount  of  sulphuric  acid,  and  the  barium  sulphate  filtered  otL 
This  neutralization  caused  the  green  color  to  change  from  green  to  reddish  brown. 
On  evaporation  a  mass  remains  which  is  black  and  sticky  before  complete  drynesBy 
but  when  dry  is  a  brown  powder,  easily  soluble  in  cold  water. 
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Prof.  8.  F.  Peckham,  in  an  article  entitled  "Nitrogen  content  of  California  bitu- 
men/' haa  shown  that  the  cmde  petroleums  of  California  contain  esters  made  up  of 
basic  oils  in  combination  with  an  exceedingly  yiscons,  feebly  acid,  tar.  He  says 
when  the  cmde  oils  are  treated  with  dilute  acid  this  acid  radical  forms  a  hydrate 
which  produces,  with  the  other  constituents  of  the  petroleum,  an  emulsion,  from 
which  the  aqueous  acid  solution  of  the  basic  oils  is  separated  with  much  difficulty. 
In  the  case  of  distillates  of  high  specific  gravity,  the  acid  radical,  or  its  hydrate, 
does  not  dissolve  in  the  oil,  so  that  the  acid  solution  of  the  bases,  the  acid  hydrate 
and  the  oil  not  acted  on  by  the  dilute  acid  form  three  distinct  layers  in  the  contain- 
ing vessel.  Peckham  states  that  the  basic  oils  belong  to  the  pyridine  and  quinoline 
series.  He  has  shown  also  that  by  removing  these  basic  oils  and  the  tarry,  viscous 
acid  hydrates  with  which  the  basic  oils  were  previously  combined,  the  burning  and 
lubricating  oils  afterwards  produced  by  refining  are  much  superior  to  those  obtainnd 
when  the  above-mentioned  bodies  are  not  removed. 

If,  in  the  case  of  the  oil  volatile  with  steam,  dilute  sulphuric  acid  is  used  and 
warmed  for  a  time  on  the  water  bath,  shaking  frequently,  the  dilute  acid  becomes 
colored  yellowish  red  from  it;  by  the  addition  of  sodium  hydroxide  solution  a  yel- 
lowish-white precipitate  is  obtained.  On  standing,  a  brown  oil  rises  to  the  surfaoe. 
It  has  an  odor  which  reminds  me  of  quinoline  rather  than  pyridine. 

From  the  general  similarity  between  the  bodies  obtained  by  Peckham  and  those 
resulting  from  my  treatment  of  oil  volatile  with  steam,  I  feel  no  hesitation  in 
expressing  the  conviction  that  the  bodies  obtained  from  this  oil  correspond  entirely 
with  those  obcained  by  Peckham  from  the  California  bitumens.  The  existence  of 
these  basic  oils  in  the  California  petroleums  and  in  gilsonite  is  evidence  both  of  their 
relationship  and  of  their  animal  origin.  Since  gilsonite  is  a  hard,  brittle  solid,  and 
thus  removed  as  far  as  possible  from  the  petroleum  from  which  it  may  have  been 
derived  by  oxidizing  agencies,  it  is  a  matter  of  some  general  interest  to  note  the 
resemblance  in  constitution,  as  shown  by  these  basic  compounds.  According  to  the 
result  of  analysis  of  gilsonite,  which  I  have  submitted,  there  appears  to  be  not  more 
than  0.5  per  cent  of  nitrogen  in  it,  while  in  the  California  petroleums  the  amount 
exceeds  1  per  cent.  In  general,  the  percentage  of  nitrogen  is  less  in  the  asphalts 
than  in  the  petroleums,  according  to  the  analytical  results  thus  far  obtained.  I  pro- 
pose to  continue  the  study  of  the  nitrogen  compounds  from  gilsonite  during  the 
present  year. 

After  removal  from  the  water-distilling  fiask  this  oil  appeared  thick,  black,  and 
tarry.  It  was  dried  by  standing  for  two  weeks  over  calcium  chloride.  The  first 
distillation  was  conducted  in  a  250  c.  c.  retort.  The  boiling  began  at  about  175^  C, 
rising  quite  rapidly  to  230^  C,  after  which  the  rise  was  more  gradual.  The  distil- 
late was  divided  arbitrarily  into  five  fractious.  On  distilling  again  the  first  or 
most  volatile  fraction,  the  boiling  began  at  175°,  rising  quite  rapidly  to  230^,  and 
from  that  more  slowly  to  300°  C,  when  only  a  few  drops  remained.  The  distillate 
was  reddish  in  color,  but  lighter  than  it  was  before  the  second  distillation.  There 
was  not  much  evidence  of  cracking  in  this  distillation.  The  remaining  fractions 
are  thus  evidently  liquids  boiling  at  points  above  300°  C.  No  solid  body  separated 
in  the  course  of  any  distillation,  but  the  distillates  were,  in  all  cases,  liquids  of 
various  degrees  of  consistency. 

Jciion  of  nitric  acid. — The  highest  boiling  fraction  was  subjected  to  tbe  action  of 
concentrated  nitric  acid.  The  weight  taken  amounted  to  nearly  100  grams.  Violent 
action  took  place  with  abundant  evolution  of  red  fumes,  accompanied  by  occasional 
slight  explosions,  producing  vortex  rings  in  the  red  vapor  and  a  popping  sound. 
The  flask  became  too  hot  to  touch.  After  cooling,  a  quantity  of  semisolid  oil 
remained  on  the  surface;  the  acid  was  then  poured  off  into  cold  water.  This  pro- 
duced a  yellow  precipitate  of  a  solid  body,  which,  when  collected  and  pressed  into  a 
lump,  took  a  purple  color.  This,  after  being  pulverized  in  a  mortar,  proved  to  be 
nearly  insoluble  in  ether,  but  readily  soluble  in  absolute  alcohol;  it  would  not  crys- 
tallize from  this  solution.  Subjected  to  the  slow  action  of  somewhat  diluted  nitric 
acid,  the  oil,  after  heating  on  the  water  bath  for  a  number  of  days,  gradually 
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becomes  thicker  until  finally  it  reaches  the  solid  condition,  appearing  then  as  a  pur- 
ple solid,  having  a  mnsk-like  odor.  It  is  soluble  in  ether  and  alcohol,  somewhat 
more  so  in  the  latter.  Alkalies  slowly  dissolve  most  of  it,  but  some  oily-looking 
matter  remains  undissolved.    The  investigation  of  this  material  will  be  continued. 

At  first  gilsonite  was  treated  with  dilute  nitric  acid,  the  former  in  large  excess. 
No  definite  results  were  reached  in  this  way.  Finally,  the  nitric  acid  was  employed 
in  concentrated  condition,  and  in  large  excess,  when  it  was  found  that  after  about 
twenty- four  hours'  continuous  heating,  during  which  time  brown  fumes  were  con- 
tinually giveu  off,  the  gilsonite  had  entirely  dissolved,  giving  a  dark-red  solution. 
When  this  solution  is  poured  into  water  a  flocculent  brown  precipitate  is  produced, 
looking  almost  exactly  like  freshly  precipitated  ferric  hydroxide.  This  was  washed 
repeatedly  with  water  until  all  nitric  acid  had  been  removed,  and  then  dried  on  the 
water  bath.  Alcohol  dissolves  most  of  this  substance,  leaving  undissolved  a  small 
quantity  of  dark- colored  material.  On  evaporation,  a  dark,  brittle  substance  is  left. 
This  is  soluble  in  concentrated  nitric  acid;  on  pouring  into  water  a  precipitate 
like  the  original  is  produced.  Ether  dissolves  less  of  the  material  than  alcohol,  the 
greater  part  being  insoluble  in  ether.  The  ether  solution  is  3*ellow  in  color,  and  on 
evaporation  leaves  a  hard,  shiny,  reddish-yellow,  varnish-like  residue,  which  may 
be  ground  to  a  fine  powder.  It  dissolves  readily  in  concentrated  nitric  acid,  and 
on  reprecipitating  by  the  addition  of  water,  appears  as  a  light-yellow,  almost  white, 
precipitate  of  flocculent  character.  On  heating  with  water  this  precipitate  melts, 
shrinks  very  much,  and  becomes,  on  cooling,  a  hard,  brittle  substance.  It  was  redis- 
solved  in  nitric  acid  and  reprecipitated  with  water  anumber  of  times,  but  no  percep- 
tible change  in  it  resulted  from  this  treatment.  Alkalies  and  ammonium  hydroxide 
dissolve  it  readily.  From  the  solutions  thus  obtained  the  substance  is  reprecipitated, 
apparently  unchanged,  by  dilute  acids.  The  material  thus  appears  to  be  an  organic 
acid  in  apparently  quite  pure  condition.  The  original  precipitate  from  nitric  acid, 
on  being  heated  in  a  dry  test  tube,  swells  up,  giving  off  a  dense  white  smoke  and 
distilling  off  a  colorless  oil,  heavier  than  water.  A  sort  of  deflagration  takes  place, 
which  continues  after  the  removal  of  the  heat.  This  deflagration  appears  also  with 
the  material  dissolved  by  alcohol,  but  not  at  all  in  the  case  of  that  dissolved  by 
ether.  From  this  it  appears  that  the  original  brown  precipitate  produced  by  pouring 
the  nitric  acid  solution  into  water  is  a  mixture  of  different  substances,  one  or 
more  of  which,  as  indicated  by  the  deflagrating  action,  are  uitro  compounds  easily 
decomposed  by  heat,  with  attendant  rapid  oxidation.  Auother  ingredient  of  the 
mixture  is  an  acid  insoluble  in  water,  and  probably  a  single  chemical  compound, 
which  is  to  be  made  the  subject  of  further  study. 

The  filtrate  obtained  on  removing  the  brown  precipitate  is  of  a  reddish  color.  This 
was  evaporated  upon  the  water  bath,  removing  the  excess  of  acid  and  leaving  finally 
a  sticky,  dark-red,  gummy  mass,  soluble  in  water.  As  the  oxidizing  action  of  the 
nitric  acid  in  the  course  of  this  evaporation  appeared  to  be  quite  considerable,  it  was 
thought  best  in  other  cases  to  neutralize  the  acid  filtrate  first  with  ammoria  and  then 
evaporate,  thus  avoiding  further  oxidation.  The  mixture  of  organic  matter  and 
ammonium  nitrate  thus  obtained  was  first  tested  as  to  solubility  in  ether,  but  this  had 
very  little  action  in  dissolving  anything.  Absolute  alcohol  was  then  tried,  with  the 
result  of  dissolving  quite  a  considerable  quantity  of  organic  material,  together  with 
some  ammonium  nitrate.  The  treatment  with  alcohol  was  continued  until  it  came 
through  nearly  colorless,  being  at  first  dark  red.  The  alcohol  was  distilled  off  on 
the  water  bath,  and  the  residue,  which  was  liquid  when  hot,  became  crystalline 
on  cooling,  due,  probably,  to  the  separation  of  ammonium  nitrate.  It  was  dissolved 
in  water.  On  adding  lead  acetate  to  this,  a  light-yellow  precipitate  was  formed  at 
once.  This  was  washed,  and  on  treating  with  hot  water  and  hydrochloric  acid  it 
was  all  dissolved.  On  cooling,  lead  chloride  settled  out ;  this  was  filtered  off,  and 
hydrogen  sulphide  passed  through  the  filtrate  to  secure  the  complete  removal  of  lead. 
No  lead  sulphide  was,  however,  obtained.  Upon  evaporating  again,  a  reddish  liquid 
was  left  behind,  together  with  some  crystals  of  a  substance  readily  soluble  in  water 
and  in  ether,  and  giving  a  strong  acid  reaction. 
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The  material  remaining  undissolyed  by  the  absolate  alcohol  above  referred  to  was 
dissolved  in  water;  lead  acetate  was  added  to  this,  and  a  heavy  greenish-gray  pre- 
cipitate was  thrown  down.  This  was  filtered  and  washed  with  hot  water,  and  then 
hydrochloric  acid  was  added,  which  caused  the  solution  of  nearly  the  whole.  On 
filtering  this,  the  solution,  coming  through  at  first  clear,  soon  separated  material 
looking  like  the  original,  and  not  at  all  crystalline.  The  investigation  of  this  mate- 
rial will  be  continued. 

The  alkali  salts  of  all  the  acids  obtained  are  readily  soluble,  and,  on  shaking,  the 
solutions  give  a  lather  reminding  one  of  soap  solutions,  although  they  do  not  appear 
soapy  to  the  touch.  The  lead  salts  are  all  insoluble  in  cold  water.  None  of  the  salts 
appeared  to  be  crystallizable. 

Hell  and  Medinger  have  described  an  acid  occurring  in  Wallachian  petroleum. 
This,  in  the  conduct  and  general  character  of  its  salts,  is  quite  similar  to  some  of  the 
acids  referred  to  in  this  paper.  The  authors  just  named  purified  the  acid  by  conver- 
sion into  the  methyl  and  ethyl  esters  and  fractioning,  and  afterwards  obtaining  the 
pure  acid. 

As  a  result  of  the  present  investigation  a  method  of  obtaining  from  gilsonite  a 
number  of  acids  has  been  outlined.  By  further  study  of  those  acids  and  their 
derivatives  a  knowledge  of  the  hydrocarbons  present  in  the  mineral  may  be  gained. 
The  distillation  experiments  have  shown  that  a  number  of  radically  different  series 
of  hydrocarbons  is  obtained,  and  that  the  paraflin  series  is  one  of  them,  and  very 
probably,  also,  the  naphthene  series  is  another.  No  aromatic  hydrocarbons  appear 
to  be  present,  or,  at  most,  only  in  small  quantity,  as  in  no  part  of  the  work  have 
derivatives  of  these  bodies  suggested  themselves.  Conclusions  drawn  from  distilla- 
tion products  of  a  mineral  hydrocarbon  as  to  the  constitution  of  the  latter  are 
necessarily  unsafe,  on  account  of  the  decompositions  which  take  place  during  the 
distillation.  Much  safer  conclusions  may  be  drawn  from  products  obtained  without 
distillation  from  the  original  material  directly  by  the  action  of  reagents,  such  as 
nitric  and  sulphuric  acids. 

Markownikoff,  who  isolated  aromatic  hydrocarbons  in  petroleum  from  Baku,  con- 
demns the  use  of  bromine  or  nitric  acid  to  detect  aromatic  hydrocarbons,  since,  he 
says,  these  reagents  are  liable  to  give  aromatic  derivatives  from  the  naphthenes. 
He  prefers,  on  this  account,  to  use  sulphuric  acid,  obtaining  the  sulphonic  acid,  and 
from  this  to  pass  to  the  hydrocarbons  by  distilling  with  lime  from  an  iron  retort. 
The  action  of  concentrated  sulphuric  acid  upon  gilsonite  is  now  under  investigation, 
but  as  yet  without  definite  or  even  promising  results. 


PRODUCTION  OF  ASPHAIiTUM  TN  FRAXC5E. 

The  Statistiqae  de  L'indastrie  Minerale  gives  the  following  as  the 
output  of  asphaltuin  in  France  for  four  years,  with  the  value  of  the 
product.  For  convenience  and'  for  comparison  the  quantities  are 
expressed  in  metric  tons  and  short  tons,  and  the  value  both  in  francs 
and  dollars: 

Production  of  oBphaltum  in  France  from  1892  to  1895. 


Production. 


Tear. 


224,000 
222,000 
231,000 
1895 '   267,000 


1892. 
1893. 
1894. 


Metrio  tons. 


Short  tons. 


Value. 


Francs. 


246,848 
244,644 
254, 562 
294,234 


1, 678, 000 
1, 612, 000 
1, 758, 000 
1, 843, 000 


Dollars. 


323,854 
311, 116 
339, 294 
355,700 
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PRODUCTION  OF  ASPHAL.TU3I  IIS^  GER3IANY. 

The  production  of  aspbaltum  in  the  German  Empire  for  the  years 
188G  to  1895,  according  to  the  official  report  Die  Bergwerke,  Salinen 
und  Hiitten  im  Deutschen  Reich  und  Luxemburg  is  shown  in  the  follow- 
ing table.  Metric  tons  are  converted  into  short  tons,  and  marks  into 
dollars : 

Production  of  asphalium  in  Germany  from  1SS6  to  1S95. 


Year. 


ProductioD . 


Metric  tous.       Short  tous. 


1886 42,894 

1887 34,483 

1888 41,534 

1889 ■  43,496 

1890 ,  51,144 

1891 1  49,150 

1892 !  53,279 

1893 47,238 

1894 1  55,981 

1895 i  59,563 


47, 270 
38, 0(X) 
45, 770 
47,  933 
56,361 
54,  163 
,58,  713 
52, 056 
61,691 
65,638 


Value. 


Marks. 

216, 075 
186, 125 
255, 250 
325, 246 
377, 987 
375,  712 
418, 850 
356,  982 
451,  049 
454,  424 


Dollar:). 


51,  426 
44,  298 
60,  749 
77,408 
89,961 
89,419 
99,  686 
84,  962 
107,350 
108, 153 


PRODUCTION  OF  OZOCERITE  IIS"  GALICIA. 

The  production  of  ozocerite,  or  mineral  wax,  in  Galicia,  Austria,  for 
six  years,  as  near  as  can  be  ascertained,  has  been  as  follows : 

Production  of  ozoceHie  in  Galicia  from  1891  io  1S9G. 


Vear. 


1891. 
1892, 
1^93. 
1894, 


189." 


1896. 


Metric  tons.       Slxu-t  tous. 


6,  158.  6 
5,  637. 6 

5,  624.  8 

6,  743. 1 
6,644  5 
7, 210. 0 


6,  787. 0 
6, 213. 0 
6, 198.  5 
7,434.0 
7, 322. 0 
7, 945. 0 


STATISTICS  OF  TRINIDAD  ASPHAL.TUM. 

Mr.  O.  E.  Thurber,  treasurer  of  the  Trinidad  Asphalt  Company,  of 
New  York  City,  has  kindly  furnished  the  following  statements  showing 
the  exports  of  Pitch  Lake  asphaltum  from  1881  to  189G;  also  the  exports 
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of  land  asphaltum  from  1886  to  1896,  and  the  total  exports  of  all 
asphaltum  (stated  in  tons  of  crude  or  equivalent)  from  1886  to  1896. 

The  shipments  of  Trinidad  asphaltum  to  countries  other  than  the 
United  States  and  Europe  have  beeu  so  comparatively  insignificant 
that  they  have  been  included  under  one  caption. 

Exports  of  Pitch  Lake  asphalt  from  Trinidad,  18S1  to  1896,  inclnsire. 


To  United  States. 


To  Europe. 


To  other  countries. 


Year. 


Crude. 


Tons. 


1881 6,600 

1882 12,710 

1883 22,885 

1884 17,885 

1885 1  15,505 

1886 22,225 

1887 21,915 

1888 24,321 

1889 45.410 

18D0 39,907 

1891 52.510 

1892 1  70,800 

18U3 65,436 

1894 71.860 

1895 61,702 

1896 '  60,637 


Total 
equiva- 
lent in 
crude. 


Tons. 
5,600 
12,710 
22,885 
17,885 
15,505 
22,225 
21,915 
24, 321 
45, 410 
39,007 
52, 510 
70,  806 
65,  436 
71,860 
64,976 
60,637 


Crude,  i 


fipur<!' 

and 
dried. 


Total 
crude. 


Tom. 

Tons. 

10,656 

6,174 

24, 712 

12, 007 

11,744 

4,668 

15,910 

6,561 

12, 135 

7,636 

5.130 

5,394 

10, 205 

5,771 

8,445 

8,248 

0,378 

9,581  ' 

11,  755 

0.951 

9,984 

0,969 

11,596 

0,458 

10,640 

6,650 

8,967 

9,413 

5,058 

7,365 

8,320 

8,052 

Tons. 

19,917 

42,722 

18,746 

25,751 

23,589 

18,221 

18, 861 

20,817 

23,750 

20,  681 

24,937 

25, 783 

20. 615 

23, 086 

16,104 

20,391 


668 

901 

1,076 


fipure 

aud 
dried. 


Tons,   i   Tons. 


Total 
equiva- 
lent in 

crude. 


Tom. 


Grand  totiil 

of  exports 

in  crude 

equivalent. 


a  668 

a  901 

a  1, 076 


1, 300  '  b  1, 018 


Tons. 
25, 517 
55,432 
41.631 
43,636 
39,004 
35,446 
40,776 
45, 138 
09,160 
67, 256 
78,348 
97,665 
86,051 
04. 946 
81,080 
82,946 


a  Australia. 


b  Argentina  and  Mexico. 


Exports  of  land  asphalt  from  Trinidad,  18S6  to  1896,  inclusive. 


To  United  States. 


To  EuroiH". 


To  other  countries. 


Tear. 


Crude. 


Tons. 

1886 2,297 

1887 1,195 

1888 5.316 

1889 :  10,490 

1890 1  15,406 

1891 20,507 

1892 

1893 

1894 

1895 

1896 


fipur6. 


Tons. 


Total 
equiva- 
lent in 

crude. 


17. 400 
3,4fK) 
3,  365 
4,445 

11,043 


2, 100 
1,536 
2.  052 
1,341 

7 


:{25 

199 
71 


Tons. 

2, 297 

4, 345 

7.620 

13,  568 

17,417 

20. 517 

17,  406 

3, 450 

3,  803 

4,744 

12,049 


Crude. 

fipur6.  i 

1 

Total 
equiva- 
lent in 
crude. 

Crude. 

£pur6. 

Total 
equiva- 
lent in 
crude. 

Tons. 

Tons.   1 

Tons. 

Tons. 

Tons. 

Tons. 

220 

220 
619 

i 

619 

' 

833  , 

i 

a  833 

•  .••....    ,.-- -.-- 

139 
600 

1 

1,802 
1    4,699 
,    2.368 

1,988 

139 
699 
5,225 
9,249 
5. 322 
3,  824 

40 

640 

2,432 

2.  200 

1.770 

842 

110 
13 

178 

94 

169 

6  377 
6154 
6254 

Grand  total 

of  exi)orts 

in  crude 

equivalent. 


Tons. 
2,297 
4,565 
"8,239 

14,  401 
17,417 
20,  696 

15,  105 
9, 052 

13,256 
10, 320 
15. 873 


a  Australia. 


b  Canada,  Venezuela,  and  West  Indies. 
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Total  exporti  of  all  aaphalt  from  Trinidad,  1886  to  1896,  idolMlM. 


Y«r. 

To  Cnltftl  SWt«.. 

To  Europe. 

Tooth.rc<mntri». 

J 

U.U.. 

Land.  ,  Total. 

Lake,  '  Land. 

Total. 

r™». 

13,221 
18,081 

23,7S0 
28,881 

28,482 
25,8*0 

21,428 
24.215 

Lak». 

Tom. 

Laud. 

Total. 

total.     1 

Tmt. 
1M7 J21.S15 

Tern.      rMin.  1  Timt.       Ton: 

Tom. 

Tom.      1 

4,34*128.280  118 
13,588  1  58,078  12.1 
20.617      73,027      24 
8, 4M     88,888  121 
4.744      89,  7m'   18 

"  -■,» 

783          8M 

815      5.225 
OBO      e.2U 
104  i    6,322 

4S 

BJ7 
873 

no 

202 

400 
81B 

iea» 

isw 

IMl 

lees 

i8»e 

T.„,. 

4S.410 
Ift,M)7 
S2.510 
7O,80« 
OS.  438 

84,078 
80.837 

888 

833 

Zi 

254 


833 
088 

Ml 

254 
1,018 

108 

(40.003 

107,268  M7,2«9  234 

248     25,207  25».5*3      4,[W3 

i.«a 

8.221 

•13.038 
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Value  of  the  various  kinds  of  stone  produced  in  1S96,  by  States — Continued. 


State. 


Granite.       Sandstone. 


Slate. 


Marble.       Limestone. 


Total. 


Ohio $1,679,265 

Oregon $2,449    

Pennsylvania  . .  J     159,  317     $446,  926 


$1,399,412  $3,078,677 


746, 277 

55,  320 

199, 977 


Rhode  Island 

Sonth  Carolina.. 
South  Dakota  . . . 

Tennessee 

Texas 

Utah i  886 

Vermont 895,516 

Virginia [      95,040 

Washington ' 

West  Virginia 

Wisconsin 126,  639 


37, 077 
4,100 

36, 0<X) 
7,860 


11,090 
24, 693 
65,017 


! , I        1,600 

$1 ,726,318  '    $31,  522  2, 104, 774 

' 11,589 

' 26,000 

3, 126 

157. 176 

77, 252 

9,358 

147, 138 

182. 640 

83,742 

59, 113 

552, 921 


1,420 

381, 373 

. 

609,596 
107, 863 

1, 101,  557 

^ 

Wyoming ,       16, 465 


Totals 7, 944, 994   4, 023, 199  2,  746, 205   2, 859, 136 


4,049 

4, 468, 857 

757,  866 

81,320 

240, 180 

544, 069 

113,252 

18,104 

2, 753, 807 

385,543 

94,832 

83,806 

744,577 

16,465 


13,022,637  30,596,171 


GRAXITE. 

The  following  table  shows  the  value  of  the  granite  output  in  1896, 
by  States : 

Value  of  granite  product  in  1896^  hy  States, 


State. 


Value. 


State. 


Value. 


California 

Colorado 

Connecticut 

Delaware 

Georgia 

Idaho  

Maine 

Maryland 

MassachnsettH .. 

Miunesota 

Missouri    

Nevada  

New  Hampshire 
New.Iersev 


$215, 883 

36,517 

794, 325 

67,  775 

274, 734 

3, 037 

1, 195,  491 

251, 108 

1, 656, 973 

155. 297 

107,710 

1,250 

497, 966 

204,  323 


New  York 

North  Carolina . 

Oregon 

Pennsylvania  .. 
Rhode  Island... 
South  Carolina, 
South  Dakota  .. 

Utah 

Vermont 

Virginia , 


Wisconsin 


$161, 167 

40, 017 

2,449 

159, 317 

746,  277 

55,320 

199, 977 

886 

895, 516 

95,040 

126, 639 


Total 


7, 944, 994 
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Value  of  granite  paving  hlooke  made  in  1895  and  1896 ^  by  States. 


State. 


California 

Connecticut 

Delaware 

Georgia 

Maine 

Maryland 

Massachusetts . . 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina. 

Oregon 

Pennsylvania  .. 
Rhode  Island . . . 
South  Carolina. 
South  Dakota  .. 

Vermont 

Virginia 

Wisconsin 


1895. 


3896. 


$34,079 

46,830 

16,556 

232,041 

636,063 

2,633 

496,544 

4,800 

22, 014 

16,823 

39,389 

16,443 

1,320 


69,503 
49,255 
12,505 
20,800 
30,702 
8,028 
17,000 


Total 


1,  773,  328 


$73,390 
32,592 
17,074 
94,390 

344,101 
33,933 

324,  784 


27,911 
26,353 
14,847 
24,389 

1,554 

210 

65,580 

50,851 

4,644 
28,  326 
30,990 
10,129 
25,688 


1, 231,  736 


The  value  of  the  total  granite  output  in  the  United  States  in  1896 
falls  below  that  of  1895  by  $949,334.  This  is  not  so  great  a  difiference 
as  that  between  the  figures  of  1895  and  1894,  but  it  is  nevertheless  a 
serious  falling  off,  due,  as  heretofore,  only  to  the  general  depression. 
It  would  be  a  very  serious  mistake  to  ascribe  the  decline  in  granite  out- 
put to  anything  else  than  hard  times,  for  never  before  was  it  put  to  a 
larger  number  of  uses  than  at  present,  and  its  popularity  for  monu- 
mental and  cemetery  work  is  steadily  increasing.  It  is  being  used 
more  and  more  in  the  form  of  polished  pillars  and  slabs  in  our  public 
buildings,  while  even  houses  built  in  blocks  for  renting  in  some  of  our 
large  cities,  notably  Philadelphia,  are  to  be  seen  with  polished  granite 
pillars  supporting  the  roof  covering  front  porticos.  The  enduring  qual- 
ities of  granite  are  sure  to  appeal  to  good  judgment  in  building,  and 
where  expense  is  not  too  serious  a  consideration  granite  will  have  pref- 
erence over  a  number  of  other  kinds  of  building  and  ornamental  stone. 
The  expense  attached  to  the  use  of  granite  is  largely  a  consequence  of 
the  difBcnlties  in  cutting,  i)olishing,  and  ornamenting  it.  The  price  of 
crude  granite  for  monumental  use  runs  from  70  cents  to  $1.50  per  cubic 
foot,  while  the  price  of  crude  marble  for  the  same  kind  of  use  runs 
from  $2.25  to  $12  per  foot. 
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While  marble  costs  more  to  quarry,  since  it  has  to  be  cat  out  by 
channeling  machines  and  drills,  it  is  more  easily  cut,  polished,  and  orna- 
mented, owing  to  its  greater  softness,  and  hence  such  work  costs  less 
than  the  same  applied  to  the  comparatively  very  hard  granite. 

Improvements  in  machinery  for  handling  granite  and  also  for  cut- 
ting, polishing,  and  ornamenting  tend  to  reduce  the  cost  of  manufac- 
ture to  some  extent,  although  prices  for  finished  granite  monumental 
stock  are  quite  firmly  maintained  in  spite  of  reduced  cost  of  working  it. 

The  table  on  the  next  page  shows  the  condition  of  the  granite  indus- 
try in  the  various  producing  States  for  all  years  since  1889. 
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The  table  on  the  next  page  shows  the  purposes  for  which  the  granite 
was  sold  by  the  quarrymen.  The  column  headed  *'  Sold  in  rough  state" 
shows  how  much  stone  was  sold  in  rough  condition  without  any  special 
squaring  up  or  dressing.  The  purposes  which  such  stone  ultimately 
served  is  a  matter  of  question,  as  it  was  disposed  of  by  the  quarrymen 
to  builders,  monument  and  tombstone  cutters,  and  to  others  for  uses 
which  could  not  be  ascertained  from  the  quarrymen.  In  spite  of  tbe 
difficulty  thus  indicated,  however,  the  table  will  probably  be  found  of 
interest  in  showing,  for  example,  just  how  far  the  quarrymen  go  in 
preparing  their  product  for  immediate  consumption  without  the  inter- 
vention of  others. 
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ELECTRICITY  IN   STONE  QUARRIES   AND   YARDS. 

The  following  is  an  abstract  of  an  article  in  Stone  for  July,  1896: 
The  transmission  of  power  through  the  agency  of  electricity  has  been 
tried  at  a  number  of  European  stone  quarries,  and  notably  by  the  Hai- 
naut  quarries,  at  Soignies,  Belgium.  By  the  present  process  of  trans- 
mitting power  by  steam  there  is  much  loss  by  condensation  of  steam  in 
passing  through  long  pipes,  particularly  in  cold  weather.  By  the  use 
of  electricity  this  is  of  course  avoided,  and  the  number  of  employees 
needed  is  reduced.  The  quantity  of  fuel  necessary  is  much  smaller, 
while  the  ease  with  which  speed  is  controlled  in  electrical  apparatus 
does  away  with  objections  made  to  st-eam  apparatus  because  of  its  sud- 
den, jerky  action,  and  naturally  reduces  the  expense  for  repairs.  At 
the  plant  above-mentioned  a  single  Snlzer  compound  engine  of  300 
horsepower  moves  saws  and  runs  two  generators  for  mixed  service,  such 
as  lighting,  running  pumps,  capstans,  and  cranes,  etc.  Immense  blocks 
of  stone  are  handled  by  a  traveling  crane  of  60  tons  capacity  run  by  an 
electric  motor. 

The  success  which  has  attended  the  innovations  of  the  Hainaut  com- 
pany is  attested  by  the  fact  that  in  1894  substantial  additions  to  the 
original  plant  were  made. 

PNEUMATIC  TOOLS  AND  COMPRESSED  AIR. 

Pneumatic  tools,  ^  at  first  crude  and  complicated,  have  been  so 
improved  that  they  now  deliver  20,000  blows  per  minute  at  a  pressure 
of  80  pounds  per  square  inch.  The  painful  recoil  has  been  done  away 
with  by  the  use  of  an  air  cushion.  A  machine  is  used  for  surfacing 
granite,  and  a  larger  tool  is  employed,  mounted  on  a  radial  arm  sup- 
X)orted  on  a  post;  these  are  capable  of  surfacing  60  square  feet  of 
granite  per  day.  Compressed  air,  as  a  means  of  transmitting  power 
for  other  machines,  seems  to  be  rapidly  replacing  steam,  which,  owing 
to  leakage  and  loss  of  heat,  is  decidedly  less  economical  than  com- 
pressed air. 

THE  GRANITE  INDUSTRY  IN  INDIVIDUAL  STATES. 

California, — Production  declined  from  a  valuation  of  $348,806  in 
1895  to  1215,883  in  1896.  The  granite  industry  in  this  State  is  at  a 
low  ebb.  This  is  the  almost  unanimous  verdict  of  the  producers, 
and  recuperation  is  not  expected  for  several  years. 

Colorado, — Production  increased  very  slightly,  but  there  has  been 
no  radical  improvement,  and  quarrymen  say  they  can  not  see  how 
the  industry  could  be  in  any  worse  condition  than  at  present. 

Connecticut, — The  output  of  granite  in  1896  was  valued  at  $794,325; 
business  showed  considerable  improvement,  and  the  value  of  the  out- 
put increased  from  $779,361  in  1895  to  the  figure  named  above  for  1896. 

J  stone,  September,  1896. 
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The  following  gives  the  results  of  investigation  of  a  trap  rock  at  Meri- 
den.  The  stone  is  used  chiefly  for  road  making  and  was  quarried  by 
the  Byxbee-De  Peyster  Trap  Kock  Company,  of  Meriden.  The  mechan- 
ical test  was  made  with  testing  machine  at  Watertown  Arsenal^  Massa- 
chusetts, by  Maj.  J.  W.  Eeilly. 

Crushing  test  of  trap  rock  from  Meriden ^  Connecticut. 


Test  number. !   Sectional  area. 


8175 


Sq.  in. 
9.61 


First  crack. 

Pounds. 
163,000 


Ultimate 
strength. 


Per  square  inch. 


Pounds. 
335,600 


Pounds, 
34, 920 


The  following  analysis  was  made  at  the  mineralogical  laboratory  of 
Yale  University,  at  New  Haven,  Connecticut,  by  Mr.  J.  H.  Pratt, 
chemist. 

Analysis  of  sample  of  trap  rock  from  Meriden^  Connecticut. 


Per  cent. 


aiUca,  8iO, 52.37 

Aliiminiini  oxide,  AljO.i 15. 06 

Ferric  oxide,  Fe^Oa 2.34 

Ferrous  oxide,  FeO 9.82 

Titanium  oxide,  TiO- .21 

Mangaiioiis  oxide,  MnO .32 

Ma^uesiaiu   oxide,  MgO '  5. 38 

Calcium  oxide,  CaO 7. 33 

Potassium  oxide,  K:0 .92 

Sodium  oxide,  Na>0 4. 04 

Water,  H,0 I  2.24 

Total 100.03 


Specific  gravity  =  2.965. 

Granite  from  a  quarry  at  Greenwich  showed  a  crushing  strength  of 
18,330  pounds  and  25,030  pounds  to  the  square  inch,  and  a  modulus  of 
rupture  of  3,645  and  3,757.  The  latter  test  was  made  by  placing  a  slab 
18  inches  long,  1  inch  wide,  and  1  inch  thick  on  the  two  supports  15 
inches  apart  and  adding  to  a  load  in  the  middle  until  the  slab  yielded. 
The  load  applied  in  one  case  was  162  pounds,  in  another  167,  thus  giving 
the  moduli  of  rupture  mentioned  above. 

In  regard  to  the  granite  quarried  by  the  Columbia  Granite  Comi^any 
from  a  quarry  recently  developed  near  the  narrows  of  the  Connecticut 
Eiver,  4  milrs.  southeast  of  Middletown,  the  following  data  have  been 
obtained:  The  granite  is  of  two  varieties,  about  equal  in  amount.  One 
is  a  coarse-grained  stone  of  reddish  cast  from  the  flesh -colored  feld- 
spar; it  contains  a  finely  divided  black  mica  in  moderate  quantity;  it 
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takes  a  good  polish.  The  other  is  a  finegrained  light-gray  stone  of 
compact  and  uniform  structure;  it  takes  a  good  polish  and  is  well 
adapted  to  monumental  purposes.  Tests  were  made  by  Mr.  Ira  H. 
Woolson,  M.  E. 

Crushing  tests  of  yranite  from  Middleiown,  Connecticut ;  coarse-grained  variety, 

[Pounds  por  square  inch.] 
NINE   SAMPLES   FRO-M   NORTHWEST  END  OF   LEDGE. 


Bed 23,000  Bed 22,525    Bed 

Edge 21,450  Bed 22,475 

Edge 21,019  Bed 23,525 

Edge 24,278  Edge 25,450 


23, 542 


Average 23, 029 


SKVKX    SAMPLES   FROM   MIDDLE   OF   LEDGE. 

Bed ...21,460    Bed 21,921     Edge 20,470 

Bed 22,058     Edge 22,797  

Bed 24,753    Edge   21,831  Average 22,184 

Final  average,  22,600  pounds  per  square  inch. 
Crushing  tests  of  granite  from  Middletown,  Connecticut ;  fine-grained  gray  variety. 

[Pounds  per  square  inch.] 

Bed 32,525  Bed 32,500  Bed 34,075 

Bed 31,019  Bed 32,562  Edge 32,050 

Bod 32,  7(^  Bed 30,000  Edge 30,888 

Edge 30,050  Bed 29,400  Bed 32,150 

The  following   tabular   statement   shows   the   details   involved  in 
making  the  tests.    The  pieces  used  were  all  cubes: 

Tests  of  granite  from  MiddUtowny  Connecticut. 

COARSE-GRAINED  GRANITE. 
[Mark :  "  N.  W.  end  of  ledge."] 


Test 
number. 

Ht»w 
,    tested. 

Length 

or 
height. 

Diame- 
ter or 
breadth. 

Thick, 
uess. 

1 

Inches. 

hiches. 

Inches. 

1045 

Bed  . . . 

2.004 

2.00 

2.00 

1046 

i  Edge.. 

2.002 

2.00 

2.00 

1047 

Edge.. 

1.994 

2.01 

2.00 

1048 

,  Edge.. 

2.005 

2.01 

2.00 

1049 

Bed... 

2.002 

2.  00 

2.00 

1050 

Bed... 

2.001 

2.00 

2.00 

1051 

Bed... 

2. 001 

2.00 

2.00 

1052 

Edge.. 

2.  UOl 

2. 00 

2.00 

1053 

Bed... 

2.010 

1.99 

2.  00 

Area. 


FirHt 
crack. 


Stress  in  pounds  com- 
pression; maximum. 


On  j         Per 

specimen.  '  square  inch. 


-S'^.  in. 

4.00 

4.00 

4.02 

4.02 

4:00 

4.00 
4.00 
4.00 
3.98 


Poundg. 
91,600 
84,000 
83,800 
97, 500 


89,000 

101,000 

85,000 


Pounds. 
92,000 
85, 800 
84,500 
97,600 
90,100 
94,100 
89,900 

101, 800 
93,700 


Pound/!. 
23,000 
21, 450 

21,  019 

24,  278 

22,  525 
23, 525 
22, 475 

25,  450 
23, 542 


960 


MINERAL   BES0URCE8. 


Tests  of  granite  from  Middletown,  Connecticut — Continued. 

Fine-grained  gray  granite. 

[Mark:  •' South  end  B."] 


Teat 
Dnmber. 

How 
tested. 

Length 

or 
height. 

Diame-' 

teror 

hreadth. 

Thick, 
ness. 

Area. 

First 
crack. 

Stress  in  pounds  com- 
pression ;  mazimam. 

On 
specimen. 

Per 
square  inch. 

1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 

Bed... 
Bed... 
Bed... 
Edge.. 
Bed... 
Bed... 
Bed... 
Bed... 
Bed... 
Edge.. 
Edge.. 
Bed... 

2.007 
2.002 
2.007 
2.001 
2.000 
2.002 
8.007 
2.001 
1.998 
2.001 
1.999 
2.004 

2.00 
2.00 
2.00 
2.00 
2.00 
1.99 
2.01 
2.00 
2.00 
2.00 
1.99 
2.00 

2.00 
2.01 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.99 
2.00 

4.00 
4.02 
4.00 
4.00 
4.00 
3.98 
4.02 
4.00 
4.00 
4.00 
3.94 
4.00 

126,500 

95,500 

129,000 

119,000 

130,100 
124,700 
130,800 
120,200 
130,000 
129,600 
120,600 
117,600 
136,300 
128,200 
121, 700 
128,600 

32,525 
31, 019 
32,700 
30,050 
32,500 
32,562 
30,000 
29,400 
34,075 
32,050 
30,888 
32, 150 

128,900 
110,000 

135,000 
127. 800 

128,000 

COARSE-GRAINED  GRANITE. 
[Mark:  ** Middle  ledge  B."] 


1066 

Bed... 

2.026 

2.01 

2.01 

4.04 

85,000 

86,700 

21,460 

1067 

Bed . . . 

2.025 

2.02 

2.02 

4.08 

89,000 

90,000 

22,058 

1068 

Bed... 

2.007 

2.01 

2.02 

4.06 

100,000 

100,500 

24,753 

1069 
1070 

Bed... 
Edge.. 

2.011 
2.013 

2.01 
2.00 

2.02 
2.02 

4.06 
4.04 

89,000 
92,100 

21,921 
22,797 

91,000 

1071 

Edge.. 

2.027 

2.01 

2.01 

4.04 

76,000 

88,200 

21,831 

1072 

Edge.. 

2.016 

2.01 

2.01 

4.04 

81,000 

82,700 

20,470 

Delaware. — The  industry  in  this  State  fell  off  slightly.  Although 
operations  for  the  entire  State  are  not  large,  quarrying  methods  are 
advanced  and  well  conducted.  Improvement  in  the  magnitude  of  busi- 
ness will  follow  the  advent  of  the  expected  prosperity. 

Georgia. — ^Production  in  1896  fell  off  very  markedly,  namely,  irom  a 
valuation  of  $508,481  in  1895  to  $274,734  in  1896.  No  improvement  is 
expected  until  the  general  conditions  of  trade  become  better.  Maj. 
J.  W.  Eeilly,  of  the  Watertown  Arsenal,  found  for  the  Stone  Mountain 
granite  a  crushing  strength  of  25,630  and  28,130  pounds  per  square 
inch,  both  on  bed;  for  Lithonia  stone,  30,320,  28,290,  and  28,250,  all  on 
bed.  Eesults  of  another  series  of  tests  of  Lithonia  granite  are  as  fol- 
lows.   Tests  made  by  Mr.  John  Bradley. 
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Crushing  tests  of  granite  from  Lithoniaf  Georgia, 

[Poanda  per  iiquare  inch.] 

No.  Xo. 

1 31,260     5 30,690 

2 31,690     6 33,750 

3 28,980 

4 34,530 


Avera.ije 31,816 


Maine.— The  valae  of  the  product  in  1895  was  $1,400,000;  in  1896  the 
corresponding  figure  was  81,195,491.  The  producers  have  made  many 
complaints  of  trade  depression,  but  most  of  them  are  hopeful  of  better 
things  in  1897. 

The  late  Prof.  J.  S.  Newberry,  of  the  School  of  Mines,  Columbia 
College,  New  York,  made  the  following  report  concerning  granite  from 
Pleasant  River,  Maine : 

Properly  speaking  the  stone  is  a  diorite,  being  composed  of  black 
hornblende  and  albite  or  white  feldspar  as  essentials,  a  small  amount 
of  quartz,  and  the  usual  accessories.  The  hornblende,  owing  to  its 
toughness,  gives  the  stone  a  superior  cleavage,  while  albile  is  one  of 
the  hardest  and  most  durable  of  the  feldspars.  The  stone  is  very 
strong,  homogeneous,  and  handsome,  and  is  quite  unlike  any  other 
building  or  ornamental  stone  now  in  use  in  this  country.  It  will  not 
rust  on  exposure,  and,  as  hornblende  is  substituted  for  mica  in  its  com- 
position, it  takes  a  fine  x^olish,  which  will  be  permanent.  The  hammer- 
dressed  surfaces  are  light  gray,  almost  white,  and  the  strong  contrast 
between  this  and  the  dark  color  of  the  polished  surfaces  is  a  very 
desirable  feature,  as  it  brings  out  strongly  any  ornamental  designs  or 
lettering  that  may  be  phiced  upon  it.  It  withstood  a  pressure  of  22,410 
lM)und8  to  the  square  inch. 

Though  the  stone  somewhat  resembles  in  appearance  some  varieties 
of  diirk  serpentine  now  in  use,  it  has  a  totally  different  composition, 
and  will  resist  exposure  to  the  weather,  as  the  serpentines  and  verd 
antiques  will  not.  It  is  well  adapted  to  building  and  monumental  pur- 
poses, and  will  be  prized  by  architects  as  affording  a  new,  attractive, 
and  excellent  element  for  combination  with  contrasting  materials  for 
dec^orative  designs. 

Tests  of  granite  quarried  at  Xorth  Jay^  Franklin  County,  JIaine. 

Sectional  area square  incli  -  -       36. 36 

Weight pounds..  20^ 

Tested  between  flat  nteel  plates. 

Ultimate  strength ]>ound8 . .  459, 000 

Ultimate  strength pounds  ))er  square  inch. .     12,  624 

Snapping  sound  heard  at pounds..  190,  000 

No  cracks  in  sight. 
Comer  along  one  edge  split  off pounds . .  260,  000 

Block  suddenly  flew  into  fragments  when  maximum  strain  was  reached. 

Test  at  Watertown  Arsenal,  May  6, 1882. 

18  GEOL,   PT  5 61 
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The  following  statements  by  Mr.  F.  L.  Bartlett,  of  the  Maine  State 
assay  office,  have  been  made  relative  to  the  granite  at  Freeport^ 
Cumberland  County,  quarried  by  Mr.  E.  B.  Mallet,  jr. : 

CharacterUtics  of  granite  from  Freeport,  Maine. 

Specific  gravity 2. 627 

Hardness Medium 

Iron  in  form  of  pyrite None 

Iron  in  form  of  oxide,  in  combination 1. 872 

Percentage  insoluble  in  strong  acids  (quartz) 95. 2 

Percentage  soluble  in  dilute  acids None 

Absorption  in  water None  appreciable 

* 

The  examination  of  this  granite,  as  shown  by  the  above  tests,  indi- 
cates that  it  contains  an  excess  of  silica,  and  that  it  contains  no  sul- 
phides of  iron  or  lime;  that  it  is  compact  and  insoluble  in  water;  all  of 
which  proves  that  the  stone  is  suitable  for  monumental  purposes,  and 
will  stand  under  either  salt  or  fresh  water.  Its  composition  is  silica, 
black  mica,  and  feldspar.  The  silica  predominates;  consequently  it 
would  be  called  quartzose  granite. 

The  Chase  Granite  Company,  operating  quarries  at  Blue  Hill,  Han- 
cock County,  submit  the  following  analysis  of  the  granite  quarried  by 
them.  Tbe  analysis  was  made  in  May,  1896,  by  Messrs.  Eicketts  and 
Banks,  chemists,  of  Kew  York  City: 

Analysis  of  granite  from  Blue  Hill^  Maine. 


Silica 

Protoxide  of  iron 

Alumina 

Protoxide  of  manganese. 

Lime 

Magnesia 

Potash , 

Soda 

Sulphur 

Loss  and  undetermined.. 


Per  cent. 


73.02 

2.59 

16.22 

Trace. 

.94 

Trace. 

3.42 

3.60 

None. 

.21 


Total 100.00 


Maryland, — The  output  of  granite  in  1895  was  valued  at  $276,020; 
in  1896  the  figure  was  $251,108.  This  of  course  indicates  a  slight  fall- 
ing ott',  but  not  a  serious  one,  and  it  is  entirely  due  to  the  continued 
financial  depression.  Producers  generally  anticipate  much  improve- 
ment in  the  industry  as  soon  as  the  hard  times  have  passed.  The  fol- 
lowing data  relative  to  the  Port  Deposit  granite  are  submitted.  The 
analysis  was  made  by  Mr.  William  Bromwell,  under  the  supervision  of 
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Dr.  H.  1^.  Morse,  professor  of  analytical  chemistry  in  the  Johns  Hop- 
kins University.  The  stone  is  quarried  by  Messrs.  McCleuahan  &  Bro., 
of  Port  Deposit. 

Jnalysis  of  granite  from  Port  Deposit,  Maryland. 


Silica,  SiOs 

AlanuDa,  AI2O3 

Ferric  iron,  Ye-zO^ . . 
Ferrous  oxide,  FeO 

Lime,  CaO 

Magnesia,  MgO 

Potasii,  KjO 

Soda,  NaaO 

Water,  HiO 

Total 


T6. 690 
12. 891 
1.023 
2.585 
3.737 
.498 
1.481 
2.811 
1.060 


99. 776 


The  rock  also  contains  a  small  percentage  of  titanium  (Ti02),  which 
was  not  accurately  determined,  but  which  is  probably  about  0.50  per 
cent.  There  are  also  traces  of  cerium,  strontium,  barium,  manganese, 
lithium,  and  phosphoric  acid. 

The  following  nJineralogical  description  of  the  Port  Deposit  granite 
was  prepared  by  Prof.  G.  P.  Grimsley,  of  the  Johns  Hopkins  Univer- 
sity : 

The  proportionate  mineral  composition  of  this  Port  Deposit  rock  was 
calculated  from  the  chemical  analysis  made  by  Mr.  William  Bromwell. 
Such  a  calculation  could  be  only  an  approximation  for  two  reasons: 
First,  because  the  exact  composition  of  the  individual  minerals  in  the 
rock  is  not  known;  second,  because  certain  of  the  bases  enter  into  two 
or  more  of  the  silicates.  Although  a  little  secondary  muscovite  occurs 
in  the  feldspar,  this  was  ignored,  and  the  proportion  of  orthoclase  was 
first  calculated,  it  being  assumed  that  all  the  potash  was  contained 
in  this  mineral.  The  soda  was  in  like  manner  referred  to  the  albite 
molecule  in  the  plagioclase.  The  magnesia  was  regarded  as  being  con- 
fined entirely  to  the  biotite.  A  small  proportion  of  the  lime  (1  per 
cent)  was  arbitrarily  assumed  to  represent  approximately  the  epidote, 
which  is  small  in  amount  as  seen  from  this  section,  while  the  remainder 
was  referred  to  the  anorthite  molecule  of  the  feldspar.  The  residual 
silica  represents  the  quartz. 

For  those  minerals  which  have  a  definite  composition,  like  orthoclase, 
albite,  anorthite,  and  quartz,  the  theoretical  proportions  of  the  con- 
stituents were  used  as  given  in  E.  S.  Dana's  System  of  Mineralogy 
(edition  of  1893).  From  such  a  calculation,  taken  in  connection  with  a 
mechanical  separation  in  a  heavy  solution  and  a  study  of  the  relative 
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46.4 


37.4 


areas  occupied  by  these  minerals  in  the  thin  sections,  the  following 
percentages  are  thought  to  fairly  represent  the  rock : 

Mineral  composition  of  granite  from  Port  Deposit j  Maryland. 

Per  cent. 

Biotit«  (mica) 9. 7 

Orthoclase  (potaab-felclspar) 9. 0 

.,  ,,  ,  ,.       ,    *      (Albite 23.8) 

Quartz 40. 0 

Epidote 3.9 

Total. 100  0 

This  represents  an  acid  soda- granite  of  true  igneous  origin  which  has 
subsequently  been  foliated  through  pressure. 

The  following  physical  tests  of  Port  Deposit  granite  were  made  by 
Messrs.  Booth,  Garrett,  and  Blair,  of  Philadelphia,  on  a  2-inch  cube: 
Crushing  strength,  84,730  pounds  for  2  inches;  equivalent  to  21,180 
pounds  per  square  inch. 

Massachusetts.— The  output  of  1S95  was  valued  at  $1,918,894;  in  1896 
the  corresponding  figure  was  $1,656,973.  There  has  been  evidently  a 
decrease  in  product.  Many  producers  speak  in  a  decidedly  discouraged 
tone,  but  feel  that  as  the  situation  can  hardly  become  worse  there  must 
soon  be  a  change  for  the  better. 

The  following  data  relative  to  the  character  of  granite  in  different 
localities  have  been  obtained : 

Granite  from  near  Westford,  Middlesex  County,  quarried  by  Messrs, 
H.  E.  Fletcher  &  Co.,  showed  a  crushing  test  of  16,091  pounds  to  the 
square  inch.  Size  of  specimen,  4.10  by  4.04  by  3.97  inches.  First 
crack  occurred  at  116,000  pounds.  Ultimate  strength,  258,100  pounds, 
equal  to  16,091  pounds  to  the  square  inch.  The  test  was  made  at  the 
Watertown  Arsenal. 

The  W.  N.  Flynt  Granite  Company,  of  Monsou,  report  the  following 
facts  relative  to  trap  rock  quarried  by  them:  The  Highway  Commis- 
sioner of  Massachusetts  determined  what  is  known  as  the  "coeflficient 
of  wear"  to  be  22.13.  The  following  analysis  of  same  is  credited  to  the 
Watertown  Arsenal: 

Analysis  of  granite  from  Monson,  Massachusetts. 


Silica 

Ferric  oxide 

Alumiua 

Lime 

Magnesia 

Manganous  oxide 

Total 


Per  cent. 


52.59 

14.55 

23.42 

9.05 

.28 

.00 

99.98 
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The  folio \7ing  facts  as  to  Chester  granite,  quarried  at  Chester, 
Hampdeu  County,  were  submitted  by  the  Hudson  and  Chester  Granite 
Company: 

Prof.  B.  K.  Emerson,  of  Amherst  College,  makes  the  following  state- 
ments relative  to  this  granite:  Its  color  is  a  clear  gray.  It  is  of  fine 
and  even  graip,  and  has  strength  abundantly  sufficient  for  all  arcbitec- 
tural  demands.  A  microscopical  examination  detects  no  constituents 
which  can  impair  its  durability  or  cause  it  to  tarnish  under  the  influ- 
ence of  the  weather.  Pyriteis  present  in  minute  quantity,  but  it  shows 
no  tendency  to  rust.  The  evenness  of  the  color  and  grain  and  the 
absence  of  all  banding  and  blotching  are  all  that  could  be  desired,  and 
this  enables  the  quarry  to  furnish  a  stone  which  will  meet  all  architec- 
tural demands,  and  will  satisfy  the  more  exacting  requirements  of  the 
higher  classes  of  monumental  work. 

Prof.  J.  F.  Kemp,  of  Columbia  College,  New  York,  states  that  the 
granite  has  a  gray  or  bluish-gray  color  of  a  medium  shade  and  is  very 
pleading  in  its  appearance.  It  is  very  homogeneous  and  of  moderately 
fine  grain,  and  has  a  texture  well  adapted  to  tool  treatment. 

The  minerals  entering  into  the  stone  are  quartz,  orthoclase  and 
plagioclase  feldspar,  green  biotite  and  colorless  muscovite  (i.  e.,  dark 
and  ligbt  colored  mica),  a  little  magnetite,  and  a  few  rare  accessory 
minerals.  The  several  sections  failed  to  show  pyrite,  and  although  the 
chemical  analysis  indicates  it  in  a  very  small  amount,  it  is  quite  insig- 
nificant, and  need  not  be  feared,  eit|ier  as  a  source  of  weakness  or  of 
stains. 

The  chemical  analysis  gave  the  following  results: 

Jnalyaia  of  granite  from  Chester,  Massachusetts, 


Ferric  oxide  (Fe^Oa) 

Alamina  ( AljO:j) 

MangaDoas  oxide  (MnO) 

Lime(CaO) 

Magnesia  (MgO) 

Potash  (K.O) 

Soda  (NajO) 

Sulphur  (S) 


Moisture  yielded  at  110^  C 0.08 

Further  loss  on  ignition 0.  74 

Silica  (SiOi) 69.4G5 

2.30 
17. 50 
Trace. 
2.57 
0.305 
4.07 
3.01 
0.04 


Total 


100.080 


This  analysis  indicates  a  granite  with  a  medium  percentage  of  silica, 
and  with  nothing  of  unusual  or  deleterious  character  in  its  composition. 
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The  sulphur,  which  is  present  as  pyrite  (the  sulphide  of  iron),  is  practi- 
cally insignificant.  A  few  minute  specks  are  the  only  signs  of  it  to  the 
eye.    The  amount  of  iron  is  quite  low. 

Minnesota. — Production  in  1895  amounted  in  value  to  $148,596;  in 
1896  the  corresponding  figure  was  $155,297,  showing  an  increase  of 
nearly  $7,000.  Under  prosperous  conditions  the  granite  industry 
wouhl  probably  progress  regularly.  In  1892  the  value  of  the  output 
was  $300,000,  showing  what  can  be  done  under  flourishing  conditions. 

Missouri. — Production  fell  off  from  a  valuation  of  $128,987  in  1895 
to  $107,710  in  1896.  The  following  is  an  abstract  of  a  paper  by  Pro£ 
Charles  R.  Keyes,  State  geologist  of  Missouri  : 

The  granites  are  confined  to  the  southeastern  part  of  the  State, 
where  they  occur  in  irregular  masses  and  isolated  hills  extending  over 
an  area  of  3,000  square  miles.  Granites  and  porphyries  are  the  prin- 
cipal types,  with  several  varieties  of  dark  trappean  rocks,  chiefly 
diabase,  occurring  in  the  form  of  dikes.  They,  are  the  most  ancient 
rocks  of  the  State. 

The  approximate  center  of  the  crystalline  district  is  Pilot  Knob,  Iron 
County.  For  a  distance  of  perhaps  12  miles  in  all  directions  from  this 
point  the  massive  crystallines  form  the  greater  portion  of  the  surface 
rock,  while  in  an  easterly  direction  they  are  practically  continuous  for 
more  than  twice  as  far.  To  the  north  the  exposures  do  not  reach 
much  beyond  Bismarck,  St.  Francois  County.  Northeastward  they 
are  found  in  St.  Genevieve  County.,  30  miles  from  Pilot  Knob.  On  the 
east,  hills  of  similar  rock  are  abundant  as  far  as  Castor  Creek,  in 
Madison  County.  To  the  south  they  stretch  away  in  large  masses  for 
many  miles,  with  occasional  outcrops  as  far  as  the  boundary  line  of 
Butler  County.  To  the  northwest  they  extend  into  Shannon  County, 
and  perhaps  even  beyond.  They  stretch  out  to  the  west  almost 
unbrokenly  to  the  east  fork  of  Black  River,  while  numerous  scat- 
tered hills  continue  even  beyond  the  middle  fork  of  the  same  stream. 
Toward  the  north  similar  rocks  occur  at  short  intervals  as  far  as  Little 
Pilot  Knob,  in  Washington  County.  The  stone  has  been  used  in 
Dallas,  Kansas  City,  Omaha,  St.  Louis,  Des  Moines,  Minneapolis,  New 
Orleans,  Chicago,  Indianapolis,  Cincinnati,  Cleveland,  and  Baltimore. 

It  has  been  demonstrated  that  apparent  lines  of  sedimentation  in 
this  rock  are  really  pseudo-stratification  planes,  and  that  they  have 
been  developed  in  a  way  that  is  widespread  among  rocks  that  have 
cooled  from  molten  magmas.  The  continuity  of  the  massive  rocks  is 
interrupted  by  numerous  lines.  The  porphyry  appears  to  be  the  sur- 
face facies  of  the  coarse  grained  granite,  and  seems  to  graduate  down- 
ward into  the  latter.  The  numerous  lines  of  fracture  are  most  of  them 
merely  joint  planes;  many  are  slight  fault  lines,  while  still  others  have 
the  walls  spread  apart,  the  space  being  filled  with  basic  material  which 
often  forms  dikes,  sometimes  of  considerable  breadth. 

Dikes  of  basic  rock  occur  rather  abundantly.    They  range  from  a  few 
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inches  to  50  yards  or  more  in  width,  and  cut  the  granites  and  por- 
phyries alike.  Nowhere  have  they  been  observed  to  penetrat-e  the 
overlying  sedimentaries.  Their  namber  and  wide  distribution,  the  great 
weight  and  black  color  of  the  rock  composing  them,  and  their  pecul- 
iarities in  weathering  cause  them  to  attract  much  attention. 

There  are  four  principal  kinds  of  rock  that  are  suitable  and  available 
for  quarry  stones.    These  are: 

1.  Granite  (biotite-granite  or  granitite). 

2.  Syenite  (granite-syenite). 

3.  Porphyry  (felsite). 

4.  Black  granite  (diabase-greenstone). 

Typical  granite  constitutes  about  one-fifth  part  of  all  the  crystallines 
in  the  district  under  consideration.  In  color  the  stone  is  a  warm  red 
to  pink,  in  places  merging  into  gray.  Though  usually  a  coarse-grained 
rock,  fine-grained  varieties  are  of  frequent  occurrence.  The  rocks  con- 
sist almost  entirely  of  a  granular  aggregate  of  quartz  and  feldspar; 
white  mica  is  entirely  absent.  The  black  mica  (biotite)  present,  which 
is  usually  one  of  three  essential  constituents  and  a  mineral  which  is  the 
first  of  the  principal  components  in  most  granites  to  break  down  under 
meteoric  infinences,  is  reduced  to  minimum,  and  in  many  cases  it  is 
almost  entirely  absent.  The  feldspar  is  for  the  most  part  orthoclase, 
the  most  durable  of  feldspathic  minerals.  Accessory  components  liable 
to  decomposition  are  wanting. 

The  porphyry  is  close  grained,  glassy,  of  various  colors — pink,  red, 
purple,  green,  brown,  and  black  in  many  shades.  It  polishes  brilliantly, 
is  hard  and  rather  brittle.  It  is  not  suited  to  dimension  work  on 
account  of  difficulty  of  working.  The  groundniass  is  dense  and  fine 
grained,  though  there  are  scattered  large  crystals  of  quartz  and 
feldspar. 

The  black  granites  are  greenstones  or  diabases;  they  occur  in  dikes, 
cutting  the  granite  and  porphyry;  are  heavy,  tough,  and  admit  of  fine 
polish;  are  not  desirable  for  building,  but  are  unsurpassed  for  paving 
blocks,  decaying  fast  enough  not  to  become  slippery. 
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The  granite  Is  a  mixtare  of  quartz  and  feldspar,  with  some  biotite  as 
an  essential  component.  Accessory  constituents  are  apatite,  zircon, 
and  magnetite.  Biotite  and  hornblende  are  comparatively  rare.  Bio- 
tite is  an  important  constituent  in  only  a  few  cases.  It  is  unevenly 
distributed,  so  that  at  some  points  the  rock  is  quite  mottled,  though 
onl}'  a  short  distance  away  the  mica  is  entirely  absent.  Hornblende 
has  been  observed  in  a  few  instances,  and  then  only  very  sparingly. 
The  feldspars  show  little  indication  of  decomposition,  which  is  a  very 
favorable  point  in  determining  the  value  of  a  rock  for  building  purposes. 

The  rock  is  jointed  in  such  a  way  as  to  make  quarrying  both  easy 
and  economical.  The  space  between  the  fractures  varies  at  different 
points.  In  some  cases  they  are  close  enough  together  to  permit  paving 
blocks  to  be  taken  out  with  the  greatest  facility;  in  other  places  mono- 
liths of  any  practical  size  may  be  readily  obtained  perfectly  free  from 
seams  and  defects.    Very  little  stripping  is  required. 

The  Syenit-e  Granite  Company,  of  Graniteville,  submits  the  following 
facts,  ascertained  by  Prof.  J.  B.  Johnson,  of  the  department  of  civil 
engineering  of  Washington  University:  The  two  specimens  of  granite 
which  were  sent  were  ground  down  on  their  top  and  bottom  faces  to 
true  parallel  planes,  leaving  prisms  which  were  3.85  square  inches  and 
3.87  square  inches  in  area,  respectively.  These  specimens  broke,  the 
former  at  93,100  pounds,  or  24,200  pounds  per  square  inch,  and  the 
latter  at  95,700  pounds,  or  26,400  i>ounds  per  square  inch. 

Nevada, — Very  little  granite  is  produced  at  present.  The  following 
is  a  statement  of  the  results  of  analysis  of  granite  produced  in  Washoe 
County  by  Mr.  John  Barrett.  The  analysis  was  made  by  Prof.  J.  W. 
Phillips,  chemist: 

Analysis  of  granite  from  Washoe  County,  Xecada.  . 


Per  cent. 


Silica,  SiO. 

Alumina,  AljOs 

Manganese,  MnO.>. 
Ferric  oxide,  Fc>03 

Lime,  CaO 

Magnesia,  MgO 

Soda,Na.O 

Potash,  K2O 

Loss  by  ignition.. 

Tc'tal  • 


58. 67 
14.89 
1.00 
7.56 
5.68 
L79 
7.69 
2.69 
.57 


100.5^1 


Neto  Hampshire. — New  Hampshire  is  one  of  the  very  few  States  to 
show  a  gain  in  output  during  1896.  Production  advanced  from  $480,000 
in  1895  to  $497,966  in  1896. 
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New  Jersey, — Much  of  the  stone  output  of  New  Jersey  is  trap  rock, 
which  has  a  well-established  reputatiou  for  use  as  macadam.  Most  of 
it  is  devoted  to  this  purpose. 

The  value  of  the  output  in  1895  was  $151,343;  in  1896  the  figure  was 
$204,323.  Thus,  there  has  been  a  considerable  gain  in  production  in 
spite  of  the  general  depression  in  trade. 

New  York, — There  was  a  quite  decided  gain  in  the  outjiut  of  granite 
in  New  York,  as  will  be  seen  by  consulting  the  tables  of  production, 
but  the  total  is  still  much  below  what  has  been  done  in  former  years. 

North  Carolina.'^A  falling  off  in  output  from  a  valuation  of  $75,000 
m  1895  to  $40,017  in  189G  shows  the  extent  to  which  depression  has 
gone.  Demand  has  been  very  light.  Expectations  for  much  improve- 
ment in  1897  are  expressed  by  some  of  the  quarrymen. 

The  following  facts  relative  to  North  Carolina  granite  have  been  sub- 
mitted by  the  Mount  Airy  Granite  Company.  Tests  of  Mount  Airy 
granite  by  Messrs.  Eiehle  Bros.,  of  Philadelphia,  on  cubic-inch  samples 
showed  the  crushing  strength  to  be  about  20,000  pounds  to  the  square 
inch. 

Prof.  J.  A.  Holmes,  State  geologist  of  North  Carolina,  makes  the 
following  statements  relative  to  the  granite  quarried  by  the  Mount  Airy 
Granite  Company : 

A  chemical  analysis  of  a  sampl^  of  granite  from  the  Mount  Airy 
quarry  made  in  the  survey  laboratory  shows  only  0.50  per  cent  of  sul- 
phur and  1.94  per  cent  of  iron.  The  former  probably  occurred  in  the 
form  of  small  pyrite  crystals,  and  the  latter  comes  in  part  from  this 
source  and  in  part  from  the  biotite-mica.  Both  occur  in  such  small 
quantities  that  they  can  not  prove  in  auy  way  injurious  to  the  stone, 
and  I  have  been  unable  to  find  any  other  injurious  ingredients.  The 
stone  is  a  medium-grain,  light-colored  biotite-granite,  of  marked  uni- 
formity in  color  and  texture,  and,  as  shown  by  actual  tests,  it  stands  a 
crushing  strain  of  18,000  to  20,000  pounds  per  square  inch.  It  is  an 
excellent  stone  for  general  architectural  purposes  and  for  Belgian  blocks. 

The  following  analysis  of  Mount  Airy  granite  quarried  at  Greensboro 
was  made  by  Prof.  C.  M.  Cresson,  of  Philadelphia: 

Analysis  of  Mount  Airy  granilCf  Xorth  Carolina, 


Silica,  SiO.. 

Alumina,  Al^Oi 

Oxide  of  iron,  Fe^Oa 

Lime,  CaO 

Magnesia,  MgO 

Soda,  Na,0 

Sulphuric  acid  in  combination,  SO:i. 


Total 105.74 
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This  granite  is  well  adapted  for  buildings,  possessing  safficient 
strength  and  toughness  to  carry  the  loads  which  are  ordinarily  required 
for  such  purposes.  The  large  masses  in  which  the  individual  compo- 
nents are  aggregated  give  the  stone  a  peculiar  brilliancy  of  appearance. 
It  is  beautifully  bright,  calculated  to  make  handsome  buildings,  in 
strong  contrast  with  the  somber  cast  which  usually  accompanies  granite 
facings.  The  absence  of  the  deleterious  elements  which  frequently  occur 
in  granite,  causing  strain  and  disintegration,  adds  to  the  value  of  this 
stone. 

Oregon. — Very  little  quarrying  has  been  done  in  Oregon  during  the 
past  year.  That  there  is  plenty  of  material  of  desirable  quality,  both 
as  to  strength  and  beauty,  is  well  shown  by  the  following  account  of 
rocks  of  economic  interest  and  importance  in  Oregon,  by  Mr.  J.  S. 
Diller,  of  the  United  States  Geological  Survey: 

The  rocks  of  the  Coast  Eange  of  Oregon  are  chiefly  sandstone,  shales, 
and  basalts.  Although  widely  distributed,  they  are  not  all  of  economic 
injportance.  The  shales  are  of  but  little  use.  The  calcareous  nodules 
which  they,  contain,  abundantly  in  some  places,  have  been  burned  to 
lime,  but  the  amount  is  very  limited. 

The  sandstones  are  quarried  in  many  places  for  building  purposes. 
Those  near  the  coast  are  generally  soft  and  used  chiefly  in  the  construc- 
tion of  jetties.  At  Tillamook  Bay  and  Coos  Bay  they  are  quarried  for 
this  purpose  within  easy  reach  of  tide  water. 

The  principal  sandstone  quarry  of  western  Oregon  is  the  one  at 
Pioneer,  on  the  Yaquina  River,  in  Lincoln  County.  At  that  place  the 
sandstone  occurs  in  massive  beds  and  affords  an  excellent  building 
stone.  Being  soft,  it  is  easily  shaped  and  yet  is  durable,  with  a  good 
gray  color.  The  heavy  beds  allow  it  to  be  quarried  in  large  pieces,  in 
some  cases  10  feet  thick.  It  is  carried  by  the  railroad  from  the  quarry 
to  tide  water,  then  towed  on  barges  down  the  bay.  The  rock  dips 
gently  and  a  great  mass  of  it  is  exposed,  so  that  it  will  evidently  fur- 
nish material  for  some  time  to  come. 

About  5  miles  south  of  Forest  Grove,  in  Washington  County,  at 
Boose's  quarry,  a  solid  dark-gray  sandstone  is  taken  for  building  pur- 
poses, and  is  quite  extensively  used  in  the  surrounding  country.  The 
rock  contains  numerous  Miocene  fossils. 

At  several  points  a  few  miles  riouth  of  Corvallis,  and  at  Monroe,  still 
farther  south,  in  Benton  County,  considerable  sandstone  has  been 
quarried,  but  for  local  use  only. 

About  2  miles  from  Jefl'erson,  Marion  County,  a  sandstone  has  been 
quarried  and  used,  by  Mr.  F.  Wood,  of  Albany,  in  the  construction  of 
monuments.  It  is  a  dark -gray  sandstone,  easily  cut,  and  occasionally 
shows,  upon  a  fresh  fracture,  irregular  areas  of  bright  reflections  from 
the  calcareous  cement  which  holds  the  sand  together.  The  rock  being 
fine  grained  receives  delicate  carvings  and  was  used  for  the  ornamental 
memorial  stone  from  Oregon  in  the  Washington  Monument,  at  the 
national  capital.     Small  cubes  of  this  sandstone  are  said  to  have  been 
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tested  and  to  have  sliown  not  only  a  high  crushing  strength  bat  to 
stand  fire  well.  This  would  be  expected  from  the  nature  of  the  sand, 
which  is  made  up  largely  of  volcanic  material.  Characteristic  fossils 
occur  in  this  region,  as  well  as  near  Corvallis  and  at  Monroe,  showing 
that  the  sandstone  belongs  to  the  Eocene  formation  and  may  be  older 
than  the  sandstone  at  Pioneer  and  the  Coast  Eange,  farther  northward. 

Sandstones  are  especially  abundant  in  the  Coast  Bange  south  of  the 
latitude  of  Eugene  City,  and  are  well  exposed  along  the  Umpqua  and 
Coos  rivers  and  the  forks  of  the  Coquille.  A  great  bluflf  of  sandstone 
forms  the  eastern  escarpment  of  the  range  from  Tyee  Mountain  and 
Coles  Valley  to  Camas.  The  same  rock  continues  farther  southward, 
lapping  over  the  older  strata,  but  in  places  gets  coarser  grained,  and 
rising  higher  in  the  mountains  is  less  available.  Along  the  coast, 
however,  it  is  much  more  easily  reached.  Near  Port  Oxford,  and  per- 
haps other  points  south  of  the  district  embraced  in  this  reconnoissance, 
the  sandstones  have  beep  quarried  for  the  San  Francisco  market. 

It  is  well  known  from  the  ijublications  of  Mr.  Herbert  Lang  that 
limestone,  sometimes  in  the  form  of  marble,  occurs  in  a-  number  of 
places  in  the  Klamath  Mountains  of  southwestern  Oregon,  as,  for 
example,  near  Rocky  Point,  in  Jackson  County,  and  on  Williams  Creek, 
in  Josephine  County.  Farther  northward,  upon  the  borders  of  the 
Willamette  Valley,  shell  limestone  is  said  to  occur  in  Marion  and  Polk 
counties. 

There  is  also  an  interesting  occurrence  in  Douglas  County,  less  than 
a  dozen  miles  southeast  of  Roseburg.  The  narrow  belt  in  which  the 
lenticular  mai^ses  of  limestone  crop  out  here  and  there  crosses  the  south 
fork  of  the  Umpqua  between  Dillard  and  Ruckles,  extending  northeast 
toward  Peel,  for  a  distance  of  at  least  20  miles.  The  outcrops  best 
known  are  at  Cooper's  and  Flint's,  and  at  the  quarry  of  the  Variety 
Marble  Company,  of  Roseburg.  At  the  first  two  localities  it  has  been 
burned  for  lime.  At  the  last  locality  a  mill  was  erected  to  saw  the 
marble  into  slabs.  The  mill  was  not  running  in  the  summer  of  1895. 
The  marble  is  one  of  remarkable  beauty,  being  handsomely  variegated 
with  red,  yellow,  gray,  and  white.  Much  of  the  rock  is  mottled  gray, 
with  a  multitude  of  white  veins,  while  other  portions  are  brecciated 
with  brilliant  shades  of  red  and  yellow,  veined  with  white  and  irregular 
areas  of  gray.  The  marble  when  well  polished  is  one  of  the  most  beauti- 
ful variegated  marbles  of  this  country.  It  appears,  however,  that 
diiferent  portions  of  the  mass  vary  considerably  in  hardness,  and  this 
renders  it  somewhat  difficult  to  work.  Furthermore,  the  quantity 
exposed  at  the  quarry  is  quite  limited,  although  farther  southward,  in 
the  same  belt  larger  lenticular  masses  are  exposed. 

Under  the  head  of  basalt  are  included  the  modern  lavas  so  extensively 
used  for  road  metal  at  many  places.  At  Portland  they  form  a  jwrtion  of 
the  heights,  and  occur  at  many  points  throughout  western  Oregon.  This 
rock  forms  the  falls  of  the  Willamette  at  Oregon  City,  and  many  of  the 
hills  throughout  the  Great  Valley,  whose  fertility  is  largely  due  to  the 
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rich  soil  which  the  lavas  famish  by  alteration  and  disintegration.  It 
is  well  known  that  this  rock  is  among  the  very  best  material  it  is  pos- 
sible to  obtain  anywhere  for  road  construction.  In  large  cities  it  is 
sometimes  ased  in  the  form  of  paving  blocks,  but  it  is  also  utilized  in 
the  form  of  fine  stones  for  macadamizing.  It  is  thus  employed  quite 
extensively  in  Portland. 

One  mile  south  of  Dilley,  in  Washington  County,  is  the  county  stone 
quarry  for  road  metal,  in  this  sort  of  rock.  A  crusher  is  located  here 
and  the  crushed  stone  is  hauled  a  long  way.  The  good  roads  of  that 
region  show  the  wisdom  of  such  a  provision. 

Basalt  is  one  of  the  moat  solid  and  enduring  rocks  of  Oregon,  but  its 
hardness  and  tenacity  render  it  comparatively  diflficult  to  trim.  On 
account  of  its  somber  color  it  is  little  used  for  building  purposes,  except- 
ing for  foundations.  For  this  purpose  it  has  a  wide  application.  It 
frequently  possesses  a  columnar  jointing  that  cuts  it  up  into  pieces  too 
small  for  building  purposes.  Occasionally  the  columns  are  sufBciently 
regular  to  be  used  for  fence  posts  without  further  trimming.  This  is 
especially  the  case  along  the  lihine,  in  Germaijy. 

According  to  the  report*  concerning  the  stone  industry  for  1804, 
granite  is  quarried  in  Jackson  and  Columbia  counties,  diabase  in  Lynn 
County,  basalt  in  Clackimas  and  Lynn  counties,  and  andesite  in  Mult- 
nomah Couuty.  The  value  of  the  granite  quarried  in  Oregon  in  1890 
was  $44,150;  in  1801,  $3,000;  in  1892,  $6,000;  in  1893,  $11,255;  in  1894, 
$4,993.  The  rocks  classed  above  as  granite,  diabase,  basalt,  and  ande- 
site are  all  of  igneous  origin. 

Pennsylvania, — The  output  in  1896  shows  a  very  decided  falling  oft' — 
i,  e.,  from  $300,000  in  1895  to  $159,317  in  1896.  More  than  half  the 
product  is  used  for  paving  blocks,  and  the  substitution  of  asphalt  for 
paving  blocks  in  Philadelphia  has  very  noticeably  affected  the  paving- 
block  industry  in  Pennsylvania.  The  use  of  paving  bricks  is  also  con- 
siderable. A  number  of  quarrymen  ceased  operations  entirely  for  the 
year.  The  following  is  a  statement  of  the  results  of  an  analysis  of 
granite  from  Lackawanna  County.  The  analysis  was  made  by  Mr.  D. 
W.  Humphrey,  chemist,  of  Scranton. 

Analysis  of  granite  from  Lackawanna  Countyj  Pennsylvania. 


Per  cent. 


SiHca,  SiOi 94.16 

Oxide  of  iron,  FejOa j        1. 10 


Ahimina,  AljO^. . . 
Magnesia,  MgO  . . 

Lime,  CaO 

Soda  and  potash . 
Loss  by  ignition 

Total 


3.60 


.25 
.80 


99.97 


» Sixteenth  Ann.  Kept.  U.  S.  Geol.  Surrey,  Part  IV,  1895,  pp.  444  and  461. 
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Rhode  Island.— ThQ  value  of  the  output  in  1896  fell  below  that  of  1895 
by  $222,196.  This  State  generally  stands  first  in  the  United  States  for 
the  annual  value  of  monumental  stock  turned  out,  but  in  1896  Vermont 
takes  first  place  in  this  regard.  More  than  half  of  the  value  of  the 
output  for  1896  was  that  of  monumental  stock. 

The  granite  quarried  at  Westerly  has  a  high  reputation  for  its  adapt- 
ability to  the  finest  kind  of  ornamental  work  and  carving. 

South  Carolina. — A  considerable  increase  in  production  characterized 
the  year  1896  in  this  State,  namely,  from  $22,083  in  1895  to  $55,320  in 
1896.  The  need  of  more  capital  for  the  working  of  some  of  the  quarries 
is  felt  by  the  operators. 

South  Dalcota, — Owing  to  the  increased  operations  of  two  firms  the 
output  of  granite  in  South  Dakota  increased  from  $33,279  in  1895  to 
$199,977  in  1896.  Most  of  the  product  was  used  for  macadam,  and  a 
considerably  smaller  amount  for  paving  blocks.  The  productive  quarries 
are  in  Minnehaha  County. 

Vermont, — While  the  output  of  granite  in  Vermont  fell  off  from  a 
valuation  of  $1,007,718  in  1895  to  $895,516  in  1896,  still  the  general  tone 
of  encouragement  expressed  by  i>roducers  is  quite  different  from  that 
which  comes  from  some  other  granite- producing  sections  of  the  country. 
Barre  particularly  shows  up  very  well,  and,  all  things  considered,  the 
past  year  may  be  called  a  prosperous  one  for  this  important  locality. 

Virginia, — Production  in  Virginia  increased  from  $70,426  in  1895  to 
$95,040  in  1896.  There  is  granite  of  very  fine  quality  in  the  vicinity 
of  Kichmond,  and  its  popularity  is  attested  by  a  production  which 
amounted  in  value  to  $332,548  in  1890.  The  recent  hard  times  have, 
however,  caused  suspension  of  operations  by  a  number  of  important 
firms;  hence  the  decline  in  output. 

Investigation  of  granite  from  Henrico  County,  quarried  by  Mr.  Peter 
Copeland,  showed,  as  the  result  of  tests  at  the  Watertown  Arsenal,  the 
following  results: 

Tests  of  granite  from  Henrico  County^  Virginia. 


Number  of 
apecinien. 


1 
2 


Hei^^ht. 


Jneheti. 
1.90 
1.90 


Surface. 


Sq.  in. 
4.00 
4.00 


First  crack. 

Pounds. 
93,000 
103,000 


Ultimate 
total. 


102,  080 
114,500 


Strcn^ctb  in 

pouiulH  per 

square  inch. 


25,  520 
28, 625 


WisconstJi. — A  stride  forward  was  made  in  the  granite  industry  in 
1896.     Production  increased  from  $80,761  in  1895  to  8126,639  in  1896. 

The  following  is  a  statement  of  the  results  of  an  analysis  of  the 
granite  quarried  in  Waushara  County  by  the  Milwaukee  Monument 
Company. 
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Analysis  of  granite  from  IVaushara  County ,  Wisconsin. 


Per  cent. 


Silica,  SiOi '.. I  76.62 

Alnmina,  AI2O3 '. '  13. 02 

Ferric  oxide,  FejOa '  i.oi 

Lime,  CaO .51 

Magnesia,  MgO .05 

Soda,  NajO 2.24 

Potash,  K2O 6.38 

Total 99.83 


MARBL.E. 

VALUE  OF  THE  MARBLE  PRODUCT,  BY  STATES. 

The  following  table  shows  the  value  of  the  marble  produced  in  the 
United  States  during  the  year  1896,  by  States: 

Value  of  the  marble  product  for  the  year  lS96j  by  States. 


State. 


Value. 


California 

Georgia 

Idaho 

Iowa , 

Maryland 

MassachnsettH 


$4,000 

617,380 

5,500 

39,  740 
110,000 

83,904 


State. 

New  York 

Pennsylvania 

Tennessee 

Vermont 


Value. 


$484, 160 

31, 522 

381,  373 

1, 101, 557 


Total 


2,  859, 136 


Comparing  the  product  of  1896  with  that  of  1895  it  appears  that  there 
has  been  a  gain  of  $33,417.  This  increase  is  not  great,  but  in  view  of 
the  financial  conditions  that  have  x>revailed  generally  it  is  somewhat 
surprising  that  there  should  have  been  any  advance  whatever.  The 
gain  in  output  in  New  York  State  is  the  most  noteworthy  and  has  been 
such  as  to  more  than  offset  a  decrease  in  several  other  States. 

The  following  table  shows  the  various  uses  to  which  the  marble  quar- 
ried in  1896  was  put: 

Distribution  of  output  in  1896  among  various  uses. 


Value. 


Sold  by  producers  in  rough  state 

Sold  for  outside  building 

Ornamental  purposes 

Cemetery  work  (monuments  and  tombstones) 

Interior  decoration  in  buildings 

Other  scattering  uses 


Total 


$583, 690 

1, 036, 163 

65, 365 

813, 146 

329,804 

30,968 


2, 859, 136 
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Inspection  of  this  table  shows  that  the  largest  single  item  is  ^^  out- 
side building,''  to  which  use  $1,036,163  worth  of  marble  was  applied,  or, 
in  other  words,  36.2  per  cent  of  the  whole. 

The  uses  to  which  the  stone  '*  sold  by  producers  in  rough  state  "  is 
actually  put  could  not  be  certainly  ascertained.  It  is  bought  by  build- 
ers, stonecutters,  and  finishing  mills.  Supposing  it  to  be  divided 
equally  between  ''  outside  building,''  "  cemetery  work,"  and  "  interior 
decoration,"  this  would  increase  these  items  by  $194,563  in  each  case, 
making  the  amount  devoted  to  outside  building,  $1,230,726;  cemetery 
work,  $1,007,709;  interior  decoration,  $524,367.  On  this  banis  43  per 
cent  went  for  outside  building,  35  per  cent  for  cemetery  work,  and  18 
per  cent  for  interior  decoration ;  the  remaining  4  per  cent  went  for  orna- 
mental purposes  and  scattering  uses,  such  as  small  ornaments,  statu- 
ettes, etc. 

Of  the  amount  known  to  have  been  devoted  to  cemetery  work,  Ver- 
mont produced  81  per  cent,  but  on  the  assumption  that  the  total 
devoted  to  cemetery  work  was  the  increased  figure,  $1,007,709,  then 
Vermont's  percentage  becomes  65. 

New  York  supplies  the  largest  amount  for  "  outside  building," 
Georgia  second,  Vermont  third,  Maryland  fourth. 

For  interior  decoration  in  buildings  (i.  e.,  wainscoting,  tiling,  mantels, 
washstands,  etc.)  Tennessee  yields  57  per  cent,  producing  three  times 
as  much  for  this  purpose  as  any  other  one  State. 

There  has  been  during  the  past  few  years  a  tendency  in  a  number  of 
marble  jiroducing  States  to  extend  the  sales  of  marble  for  outside 
building  purposes,  thus  creating  a  larger  volume  of  business  and  bring- 
ing marble  more  definitely  into  competition  with  other  kinds  of  stone, 
which  for  the  greater  part  are  used  only  for  building.  In  times  of 
financial  distress  indulgence  in  luxuries  naturally  decreases  with  the 
use  of  stone,  as  elsewhere.  This  brings  about  lower  prices  and  reduces 
margins  of  profit.  Many  producers  have  therefore  sought  to  offset  loss 
of  trade  and  profit  in  decorative,  monumental,  and  cemetery  products 
by  increased  sales  of  stone  in  the  rough  at  reduced  prices  for  structural 
building  rather  than  stop  quarrying  altogether.  This  statement  applies 
particularly  to  the  more  enterprising  and  determined  producers,  while 
others  with  less  capital  invested  have  ceased  operations  altogether,  in 
some  cases  permanently  and  in  others  with  the  intention  of  resuming 
when  financial  conditions  shall  be  more  favorable.  These  statements 
apply  witli  much  less  force  to  the  marble  industry  in  Vermont  than  to 
that  of  any  other  State.  The  great  bulk  of  the  marble  output  of  Ver- 
mont goes  into  cemetery  products — monuments  and  tombstones — and 
this  branch  of  the  business  has  grown  to  such  proportions  in  the  State 
and  is  of  such  long  standing,  while  the  stone  is  so  well  adapted  to  this 
use,  that  the  present  period  of  depression  has  simply  had  the  effect  of 
reducing  the  value  of  the  out])ut  without  compelling  the  leading  pro- 
ducers to  seek  other  uses  for  their  product. 
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There  is,  however,  another  reason  to  explain  the  falling  off  in  the 
total  value  of  cemetery  products,  and  that  is  the  increasing  competition 
of  granite.  The  beanty  and  durability  of  granite,  its  susceptibility 
to  fine  effects  in  carving  and  polishing,  and  the  fact  that  the  cost  of 
cutting,  Wnamen ting,  and  polishing  has  become  somewhat  lower  than 
formerly,  are  causes  which  have  made  it  a  formidable  competitor  of 
marble  in  the  cemetery. 

While  the  cost  of  manufacturing  crude  granite  into  monumental  and 
ornamental  stock  is  decidedly  greater  than  that  of  producing  the  same 
effects  in  marble,  it  should  be  remembered  that  the  cost  of  the  rough 
granite  is  less  also  than  that  of  such  marble  as  is  suitable  for  these 
uses.  Furthermore,  there  is,  as  a  rule,  less  elaboration  in  granite  monu- 
ments than  is  expected  in  marble.  Thus  causes  are  at  work  to  bring 
these  two  kinds  of  stone  to  the  same  plane  of  competition. 

The  popularity  of  marble  for  cemetery  purposes  is  more  pronounced 
in  the  Southern  States  than  in  the  New  England,  Middle,  and  Western 
States.  This  is  accounted  for  by  a  climate  in  the  south  more  favorable 
for  preservation  of  the  stone. 

Prices  of  Vermont  marble  suitable  for  cemetery  decorative  work  range 
from  $2.25  up  to  $12  per  cubic  foot,  the  last-named  price  being  that  for 
the  grade  known  as  statuary  marble.  There  is  a  wide  difference  in  price 
between  crude  marble  and  crude  granite  suitable  for  monumental  work. 
The  prices  for  marble  have  already  been  given.  The  range  for  crude 
granite  for  monumental  work  is  from  70  cents  to  $1.50  per  cubic  foot, 
while  for  building  granite  the  prices  are  from  25  to  40  cents  per  cubic 
foot. 

Georgia  marble  for  building  purposes  costs  $1  to  $1.25  per  cubic  foot. 

The  following  table  shows  the  purposes  for  which  the  marble  of  the 
various  productive  States*was  sold  by  the  quarrymen : 

Value  of  the  marble  productf  by  us€9  and  States. 


States. 

Ronsb. 

Buildiog. 

OnuL- 
meDtal. 

Cem- 
etery. 

Interior. 

other. 

Total. 

California 

Georgia 

Idaho 

Iowa  

$4,000 

171, 644 

1,500 

23,460 

$4,000 

617,380 

5,500 

39,740 
110,000 

83,904 
484,160 

31,522 

$258,886 

$98,200 
4,000 

$63,650 

$25,000 

10,080 
109,000 

56,641 
365,737 

28,500 

$6,200 

Maryland 

1,000 
3,000 
4,471 

.... •••• 
1,500 
3,198 

Massachnsetts.. 

New  York 

Pennsylvania  .. 
Tenilessee 

14,763 

69,072 

3,022 

190, 103 

8,000 
41,682 

190,000 
67,683 

1.270 

Vermont 

106, 126 

207, 319 

59,165 

661,264 

1, 101)557 

Total  .... 

583,690 

1, 036, 163 

65,365 

813, 146 

329,804 

30,968 

2, 859, 136 
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The  following  table  gives  the  production  of  marble,  by  States,  for  the 
years  1890  to  1896,  both  inclusive: 

Value  ofmarhle,  by  Statts,  from  1890  to  1896. 


Stole. 


California . 
Georgia . . . 
Idaho  


Iowa. 


Maryland 

Massaoliusetts 

New  York 

Pennsylvania.. 

Tennessee 

Vermont 

Scattering 


Total 


Stot«. 


California 

Georgia 

Idaho  

Iowa 

Maryland 

Massachusetts 
New  York  . . . . 
Pennsylvania . 

Tennessee 

Vermont 


Total 


1890. 


$87,030 
196,250 


$100,000 
275,000 


$115,000 
280,000 


139. 816 


354,197 


419, 467 

2, 169, 560 

121,850 


100,000 


390,000 

45,000 

400,000 

2,200,000 

100,000 


105,000 
100,000 
380,000 

50,000 

350,000 

2, 275, 000 

50,000 


$10,000  j 
261,666 
4,500  I 


206,926 

27,000 

150,000 

1, 621, 000 


3,488,170  I   3.610,000  j   3,705,000 


2, 411, 092 


1894. 


$13. 420 

724,385 

3,000 


175,000 


501,585 

50,000 

231, 796 

1, 500, 399 


3, 199, 585 


1695. 


$22,000 

689,229 

2,250 

13,750 

145, 000 

2,000 

207,828 

59, 787 

362, 277 

1, 321, 598 


2, 825, 719 


1896. 


$4,000 

617,380 

5,600 

39, 740 
110,000 

83,904 
484,160 

31,522 

381,373 

1, 101, 557 

2, 859, 136 


The  following  is  a  consideration  of  the  marble  industry  in  each  indi- 
vidual productive  State : 

California. — Although  there  is  much  fine  marble  in  California,  of 
great  variety  as  to  color  and  fineness  of  grain  and  suitable  for  all  the 
purposes  to  which  marble  is  put,  it  was  in  1896  almost  entirely  left 
where  nature  placed  it.  Some  concerns  did  a  little  business  with  stock 
left  over  from  former  years,  but  there  was  practically  no  occasion  for 
the  removal  of  any  more  from  the  quarries.  The  construction  of  the 
city  hall  in  San  Francisco  called  for  a  small  amount  for  use  in  interior 
decoration.    Some  of  the  producers  predict  better  conditions  for  1897. 

Colorado. — At  the  present  time  (March,  1897)  Colorado  is  engaged 
in  producing  marble  for  use  in  a  new  public  building  in  Denver. 
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Operations  have  been  going  on  for  some  little  time,  but  it  is  doubtfal  if 
any  considerable  amount  was  taken  out  in  1896.  An  interesting  paper 
on  Colorado  marble,  by  Prof.  Arthur  Lakes,  appeared  in  the  August 
(1895)  number  of  Stone,  of  which  the  following  is  a  brief  abstract: 

The  most  important  deposits  of  marble  are  found  at  the  head  of 
Yule  Creek,  in  Gunnison  County,  8  miles  from  the  present  terminus  of 
a  branch  line  of  the  Eio  Grande  Eailroad  to  the  anthracite  coal  mines, 
12  miles  from  Crested  Butte,  and  32  miles  from  Gunnison.  At  the  head 
of  Yule  Creek,  and  also  on  Crystal  River,  the  Paleozoic  limestones  have 
been  crystallized  into  white  and  variegated  marbles.  The  following  is 
the  section  of  the  marble  from  top  to  bottom  of  the  mountain  in  which 
it  occurs : 

Vertical  section  of  marble  beds  on  Yule  Creek,  Colorado, 

[Top,  qaartzites  and  porphyry  Beveral  handreds  of  feet  thick.] 

Feet. 

1.  Pare  white  coarse-grained  marble,  very  similar  to  bat  finer  than  that  of 

Georgia 125 

2.  Pare  white  fine-grained  stataary  marble 100 

3.  White,  with  blue  spots,  both  fine  and  coarse  grained  and  soft SO 

4.  Pale  chocolate,  with  green  stripes,  poq)hyry  bed  8  feet  thick lUO 

5.  Dark  bluish-black 40 

6.  White,  with  blue  veins  (like  the  Italian) 40 

7.  Delicate  fiesh  or  roseate  color,  with  dark-green  veins 10 

8.  Same,  with  dark-green  blotches 2 

9.  Blue-gray,  hard,  fine  grained 9 

10.  Flesh  color  or  roseate  and  light  green,  mottled 30 

11.  Pure  white  stataary,  very  fine-grained,  of  Carrara  quality 7 

12.  Variegated,  a  combination  of  many  of  those  colors 200 

13.  Grass  green  or  light  green  serpentine 30 

Total  of  marbles  and  serpentine 723-760 

The  slope  of  debris  conceals  most  of  the  underlying  formations  of  the 
lower  part  of  the  mountain  to  its  base.  Here  and  there,  however,  out- 
crops of  marble  and  quartzite  are  visible,  and  at  the  base  fundamental 
granite,  on  which  all  these  formations  rest. 

A  remarkable  feature  of  these  marble  beds  is  their  fineness  and 
solidity  at  the  surface.  In  most  districts  marble  is  of  little  commercial 
value  till  a  depth  of  several  feet  has  been  attained  and  the  rotten 
superficial  crust  removed. 

These  deposits  are  not  wholly  confined  to  the  head  of  Yule  Creek, 
though  the  thickest  and  finest  deposits  appear  to  be  there,  but  after 
sloping  down  gradually  to  the  level  of  the  valley  and  passing  for 
awhile  out  of  sight,  the  same  belt  reappears  along  Crystal  Eiver  some 
miles  distant. 

No  discoveries  of  marble  in  the  United  States  have  been  made  in 
recent  years  which  disclose  at  once  so  much  in  favor  of  the  material  as 
do  those  in  Colorado.  The  operations  of  quarrying  this  marble  will  be 
watched  with  much  interest,  particularly  with  reference  to  the  condi- 
tions found  after  the  surface  has  been  well  removed  and  the  interior  of 
the  mass  comes  to  view. 
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Georgia. — The  marble  industry  of  Georgia,  as  is  evident  from  the 
table  of  production  for  different  years,  has  developed  with  remarkable 
rapidity  within  the  past  few  years.  The  value  of  the  output  reached 
its  maximum  in  1894  at  $724,385.  In  1895  this  declined  to  $689,229,  and 
in  1896  to  $617,380.  This  decline  is,  of  course,  simply  due  to  the  gen- 
eral causes  which  have  produced  a  falling  off  in  almost  every  industry 
and  is  in  no  way  to  be  ascribed  to  decline  in  popularity  of  the  material. 
The  value  of  the  product  in  1896  devoted  to  building  is  $430,530.  The 
remainder  went  for  cemetery  use  and  interior  decoration.  In  1890  the 
total  value  of  the  output  was  $196,250,  most  of  which  was  devoted  to 
ornamental  work  and  interior  decoration.  It  is  evident,  then,  that  the 
growth  of  the  industry  in  Georgia  has  been  due  to  the  rapidly  increas- 
ing application  of  the  material  to  structural  or  outside  building  rather 
than  to  increased  use  for  interior  decoration,  tombstones,  or  ornamental 
products.  This  change  in  the  nature  of  the  uses  to  which  marble  is 
applied  is  not  confined  to  Georgia,  but  it  is  characteristic  of  the  indus- 
try in  other  States  as  well.  In  short,  marble  of  certain  grades  is  less 
of  a  luxury  than  it  used  to  be.  Prices  have  come  down  so  that  this 
beautiful  material  is  within  the  reach  of  builders  of  all  classes.  Hard 
times  have  done  much  toward  this  end  by  curtailing,  in  the  first  place, 
demand  for  interior  ornamentation,  thus  causing  a  drop  in  prices.  This 
dec^'liue  in  price  soon  brought  certain  grades  of  marble  to  a  figure  which 
permitted  a  more  liberal  use  for  outside  building.  Producers  have  met 
the  changed  conditions  by  pushing  vigorously  forward  in  the  i)roduc- 
tion  of  building  marble  and  in  advertising  its  claims  for  recognition 
and  adoption  as  a  building  stone  in  competition  with  other  less  orna- 
mental materials.  This  increased  use  of  marble  for  outside  building 
constitutes  what  is  really  a  new  industry,  and  while  marble  will,  of 
course,  continue  to  be  used  for  interior  decoration  and  cemetery  work, 
and  in  increasing  amount  as  commercial  prosperity  returns,  these  uses 
will  probably  never  again  appropriate  so  large  a  proportion  of  the  total 
output  as  formerly. 

For  the  very  best  classes  of  marble  stock,  prices  have  been  quite 
firmly  maintained,  but  producers  are  at  the  same  time  vigorously  push- 
ing marble  to  the  front  as  a  building  stone,  and  this  is  made  x>ossible 
only  by  reducing  the  price  of  such  stone  to  a  figure  which  will  admit  it 
to  competition  with  the  established  building  stones  of  the  country. 

Idaho, — The  output  of  marble  in  Cassia  County  increased  slightly. 
Most  of  it  was  used  for  cemetery  work. 

Iowa, — Production  in  Iowa  increased  to  about  three  times  the  out- 
put of  1895.  Most  of  it  was  sold  in  the  rough  for  building  purposes; 
none  for  cemetery  work  or  interior  decoration.  Some  of  it  was  used 
for  ornamental  i)urpose8. 

Marylaiid. — The  output  in  Maryland  declined  somewhat  in  1896, 
owing  to  the  general  depression  of  trade. 

Massachusetts, — The  output  in  Massachusetts  increased  quite  de- 
cidedly in  1896.    This  was  largely  due  to  the  operations  of  a  number 


STONE.  981 

of  new  firms  which  began  quarrying  daring  the  year.  The  marble  of 
this  State  has  an  established  reputation  for  building,  to  which  purpose 
most  of  the  product  is  devoted.  The  reader's  attention  is  called  to  a 
description  of  Westfleld  serpentine  marble  under  the  heading  "  New 
discoveries"  in  this  report. 

N'ew  York. — The  value  of  the  marble  quarried  in  1896  was  $484,160, 
a  figure  more  than  twice  as  large  as  that  for  1895.  Most  of  the  prod- 
uct was  used  for  building  purposes  and  came  from  Westchester  County, 
although  smaller  amounts  were  obtained  in  St.  Lawrence,  Dutchess, 
Warren,  Columbia,  and  Madison  counties.  New  York  produced  more 
marble  for  outside  building  in  1896  than  any  other  State;  most  of  the 
increase  was  due  to  larger  operations  at  Tuckahoe. 

Pennsylvania, — Montgomery  and  Chester  counties  yielded  an  output 
valued  at  $31,522;  much  of  the  product  is  used  for  outside  building; 
operations  in  Chester  County  have  extended  but  little  beyond  the 
initial  stages.  This  stone  (Avondale  marble)  is  a  hard  dolomite,  not 
quarried  with  ease,  but  highly  serviceable  on  account  of  its  hardness 
and  capability  of  withstanding  the  actions  of  acids.  This  marble  has 
been  described  in  a  former  report.  The  marble  from  Montgomery 
County  is  well  known  to  the  trade  and  has  been  quarried  for  many 
years. 

Tennessee. — It  is  evident  from  the  table  of  "uses  to  which  marble  is 
put,"  already  given,  that  in  the  amount  of  marble  devoted  to  interior 
decoration  in  buildings,  Tennessee  stands  far  in  the  lead  of  any  other 
State.  In  the  past  this  application  of  the  marble  output  of  the  State 
has  been  the  leading  one  ever  since  the  use  of  marble  in  the  manu- 
facture of  furniture,  table  tops,  etc.,  went  out  of  fashion.  Now,  how- 
ever, the  grade  of  stone  designated  "Knox  pink"  is  becoming  known 
as  building  material,  and  its  merits  for  such  use  are  claiming  consider- 
able attention  from  consumers  of  building  marble.  During  1894  and 
1895  an  investigation  of  Tennessee  marble  with  special  reference  to  its 
use  as  an  outside  building  material  was  made  at  the  engineering  labora- 
tory of  the  University  of  Tennessee.  Crushing  strength  tests  were 
made  upon  1-inch  cubes,  sawed  and  sand-rubbed  and  placed  between 
hard  cardboard  cushions.  The  table  on  the  next  page  gives  the  results  of 
these  tests.  No  difference  could  be  detected  in  crushing  strength  when 
the  load  was  applied  peri>endicular  to  the  bedding  and  when  parallel 
to  it. 
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Physical  teats  of  Tennessee  nuirhle. 


No.  of 
sam- 

Description  of  marble. 

Number 
of  sam- 
ples 
broken. 

Crushing 
load. 

Ilemarks. 

pie. 

Lbt.pertq.in. 

1 

A  light  pink  marble,  with  few 
traces  of  fosails,  and  nearly 
white  when   tool-dreased  or 
sand-rubbed. 

4 

16,500 

2 

Dark-pink  marble  from   same 
auarry  as  No.  1,  but  taken 
irom  a  higher  stratum. 

2 

13.750 

A  fair  sample  of  a  grade  of  mar- 
ble suitable  only  for  interior 
decoration. 

3 

Light-gray  marble  with  dark- 
blue  lines  nearly  free  from 
fossils. 

5 

K,000 

A  fair  sample  of  a  well-known 
marble. 

4 

Dark    variegated    marble,    of 
chocolate  color,  with  fossils 
well  defined  and  abundant 

6 

17,600 

A  much  higher  test  than  can  be 
ezpectedfrom  the  dark  varie- 
gated marbles  as  a  class. 

5 

A  dark  variegated  marble  but 
recently  opened. 

4 

10,150 

This  was  the  only  sample  tested 
that  showed  any  well-defined 
l)edding. 

6 

An   average   sample   of   dark 
variegated   marble  so  much 
used  for  interior  work  a  few 
years  ago. 

4 

14,400 

7 

A  lijght-colorf4  marble,  gray  and 
pink,  uniform  in  color,  fossils 
well  defined  and  abundant. 

8 

18,100 

The  followiDg  tests  to  determine  absorptive  capacity  were  made.  The 
samples  were  first  weighed  when  they  came  to  the  laboratory  as  a  check 
to  subsequent  work.  They  were  then  heated  to  a  temperature  ranging 
from  212°  F.  to  275^  F.  and  weighed  each  day  until  the  weight  became 
constant.  They  were  then  placed  in  water  and  weighed  daily  until  the 
weights  again  became  constant. 

The  following  table  gives  the  results  of  absorption  tests: 

AhsorpHon  tests  of  Tennessee  marble. 


No.  of 
sam- 
ple. 

Weight 
dry,  in 
grams. 

Weight 
afrer 

immer- 
sion. 

Gain  in 
weight. 

Parte  by 

weight  of 

stone  for  1 

part  of  water 

absorbed. 

Per  cent  of 
gain. 

Remarks. 

1 

42.70 

42. 735 

.035 

1  in  122... 

0.00082 

2 

44.20 

44. 275 

.075 

1  ill  600... 

.0017 

This  result  is  so  far 
from  the  average 
that  it  seems 
hardly  credible. 

3 

43.54 

43.57 

.03 

lin  1,240.. 

.0008 

4 

43.15 

43.19 

.04 

1  in  1,100.. 

.00093 

5 

46. 53 

46.53 

.00 

Less  than 
1  in  8,000. 

.0000 

■ 

This  result  also 
seems  hardly  cred- 
ible. 

6 

53.48 

53. 525 

.045 

1  in  1,070.. 

.00093 

7 

44.63 

44.  a55 

.025 

lin  1,480.. 

.00069 
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The  following  table  gives  the  results  of  an  analysis  of  an  average 
sample  from  four  large  blocks  of  Hawkins  County  variegated  marble 
by  Dr.  Albert  L.  Colby,  of  the  School  of  Mines,  New  York  City : 

AnalyaU  of  Hawkins  County  marble. 


Moisture 

Silica,  SiOi 

Sesquioxide  of  iron,  Te^Oz 

Alumina^  AI2O3 

Lim6,  CaO 

Magnesia,  MgO 

Carbon  dioxide,  COs 

Sulphur 

Organic  matter  and  loss  . . 

Total 


Per  cent. 


0.125 

.125 

.260 

Trace. 

55.320 

.021 

43. 510 

.005 

.634 


100.000 


This  analysis  shows  the  stone  to  be  a  very  pure  carbonate  of  calcium. 

The  following  table  gives  the  results  of  an  independent  set  of  tests 
of  crushing  strength,  made  by  the  Eiehle  Bros.  Testing  Machine  Com- 
pany, of  Philadelphia,  in  May,  1895: 

Crusking-Btrength  teat$  of  Tennessee  marble. 


Nftme  of  sample. 


Pink  Tennessee  . 
White  Tennessee 

Do 

Do 


Size  in  inobee. 


Broke  at 

pressare  in 

IK>nnds. 


2.011x1009x2.011 
2.013  X  2.014  X  2.012 

2.013  X  2.003  X  2.013 

2.014  X  2.015  X  2.013 


63,160 
68,850 
65,400 
59,250 


The  low  absorption  shown  by  Tennessee  marble  shows  that  it  is  not 
liable  to  stain  from  coloring  matters  brought  into  contact  with  it. 

There  is  a  wide  difference  in  price  between  the  marble  devoted  to 
building  purposes  and  that  suitable  for  fine  interior  work  or  monu- 
mental purposes. 

Material  which  is  taken  out  in  blocks  too  small  to  saw  goes  to  the 
dump  unless  utilized  for  building,  burning  into  lime,  road  metal,  or 
railroad  ballast.  These  blocks  are  just  as  well  adapted  to  outside 
building  as  any  of  the  material  taken  from  the  quarry,  and  conse- 
quently building  marble  may  be  sold  at  a  low  figure  and  is  thus  able 
to  compete  on  the  basis  of  price  with  comparatively  inferior  kinds  5f 
stone.  There  seems  to  be  no  good  reason  why  Tennessee  marble 
should  not  achieve  success  in  its  application  as  a  building  stone  in 
competition  with  marble  from  other  localities  which  devote  the  bulk 
of  their  output  to  outside  building. 
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Production  in  1896  amounted  to  a  valuation  of  $381,373;  this  figure 
is  a  gain  of  $19,096  over  1895.  About  half  of  this  valuation  represents 
stone  sold  in  the  rough.  The  purposes  for  which  tlie  stone  thus  sold 
was  used  can  not  be  certainly  ascertained,  but  doubtless  much  of  it  was 
applied  to  building.  It  seems  reasonable  to  expect  that  in  the  course 
of  a  few  years  Tennessee  marble  will  have  become  generally  known  as 
a  building  stone. 

Vermont — The  value  of  the  marble  output  in  1896  was  $1,101,557; 
the  figure  for  1895  was  $1,321,598.  It  is  evident  that  there  has  been  a 
decline,  but  as  decrease  in  production  of  almost  everything  in  the  line 
of  mineral  products  for  the  last  few  years  has  been  the  rule,  this  result 
in  the  case  of  marble  will  cause  no  surprise. 

Of  the  total  outi>ut,  60  per  cent  was  devoted  to  cemetery  work,  while 
the  remainder  was  divided  between  what  was  sold  "in  the  rough,"  for 
"building,"  for  "interior  decoration,"  and  for  "ornamental  work." 

The  marble  of  Vermont  covers  a  wide  range  of  qualities,  from  fine 
statuary  marble  to  grades  sold  only  for  outside  building.  That  pro- 
duced at  West  Rutland  and  in  its  vicinity  is  as  yet  without  a  peer  in 
the  United  States  for  the  finest  uses  to  which  marble  is  applied,  and  it 
supplies  a  large  proportion  of  the  stock  used  for  cemetery  work  in  the 
United  States.  Much  is  said  from  time  to  time  in  regard  to  new  dis- 
coveries of  "fine  statuary  marble"  in  one  locality  or  another  in  the 
United  States,  but  to  find  an  outcropping  of  good  white  marble  is  one 
thing,  and  to  prove  that  the  marble  is  obtainable  in  large  quantities, 
tree  from  serious  flaws,  and  susceptible  of  fairly  economical  quarrying, 
is  another.  Marble  can  hardly  be  said  to  have  been  discovered  until 
much  money  has  been  spent  in  opening  it  up  so  as  to  reveal  the  char- 
acter of  that  beneath  the  surface  as  well  as  its  probable  extent  and 
accessibility.  To  make  a  success  of  marble  quarrying  means  compli- 
ance with  a  variety  of  conditions,  many  of  whicl^  are  problematical  at 
the  outset  and  can  only  be  ascertained  at  the  expense  of  time  and 
money. 

Vermont  is  likely  to  remain  in  first  place  for  production  of  fine  mar- 
ble for  many  years  to  come  in  spite  of  claims  to  superior  product  which 
are  occasionally  made  in  connection  with  new  discoveries  elsewhere. 
Fine  white  marble  will  always  be  in  demand  and  will  always  command 
a  high  price,  both  on  account  of  its  beauty  and  its  rarity.  The  increas- 
ing use  of  granite  in  cemetery  work  and  its  competition  with  marble 
in  this  application  is  discussed  elsewhere  in  this  report. 

The  following  tabular  statement  shows  the  nature  of  the  successive 
layers  of  marble  in  a  quarry  at  West  Rutland: 
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Section  in  marhle  quarry  at  West  Rutland,  Vermont, 


Top,  blue 

Top,  white 

Green  Btripe 

Thin  stataary 

Striped  monnment 


} 


Feet. 
20 

2 

3-6 
2-6 
3-6 


Statuary  

Average  layer,  half  green,  half  white 4 

Brocadilla 2.6-3 

Crinkly  (siliceoua ;  half  light,  half  dark) 2-3 

Light,Smith     JLight;  nearly  pure  white 4-6 

Mottled,  Smith)     *     *  ^  ^ 

Jackman  layer  (6  in.  green  striped,  2  ft.  6  in.  white) 3 

Sherman  (half  dark  green,  half  white) 3-6 

Italian  blue 15-20 

Mottled  limestone,  of  no  value 

The  following  analyses  show  the  composition  of  marble  quarried  at 
West  Eiitland  and  Proctor: 

Analyses  of  marble  from  West  Rutland,  Vermont, 


» 

Bine. 

White. 

Stataary. 

Insoluble ." 

Per  cent. 

0.28 

43.82 

55.27 

.28 

.30 

PererrU. 

0.40 

43.66 

55.26 

.15 

.20 

Per  cent. 

0.70 

43.65 

55.50 

Trace. 

.15 

Carbon  dioxide 

Lime 

Mannesia 

Iron  and  alumina 

Total 

99.95 

99.67 

100.00 

It  is  interesting  to  note  the  slight  difference  that  there  is  between 
the  blue  and  the  white.  The  following  two  additional  analyses  were 
made  by  Mr.  J.  N.  Harris: 

Additional  analyses  of  marble  from  West  Rutland,  Vermont, 


Blue. 

White 

Silicate  of  alumina 

Per  cent. 

0.22 

44.00 

55.15 

.57 

.05 

Per  cent. 

0.62 

43.80 

54.95 

.59 

Carbon  dioxide 

Lime 

Macrnesia 

Orsranic  matter 

Total 

99.99 

99. 96 
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Analy9i$  of  marhlefram  Proc$ar,  Vermont, 


Per  cent. 


Insoluble 

Carbon  dioxide . . 

Lime 

Magnesia 

Iron  and  alumina 

Total 


0.35 

44.02 

55.00 

.25 

.20 


99.82 


Additumal  analyses  of  marble  from  Proctor  f  Vermont, 


Light. 


Calcium  carbonate  . . . 
Magnesium  carbonate 

Iron  carbonate 

Insoluble 

Organic  matter 

Manganese  oxide 


Total 


Per  cent. 
96.30 
3.06 

.053 

.63 

.004 


100.047 


Dark. 


Per  cent. 
98.37 
.79 
.034 
.63 
.08 
.005 


99.909 


NEW   DISCOVERIES. 

Within  the  past  few  years  there  has  been  considerable  activity  among 
trade  journals  in  calling  attention  to  new  discoveries  of  marble.  Unfor- 
tunately many  of  these  newly  found  sources  are  handicapped  by  diffi- 
culties in  transportation.  There  are  many  sources  of  fine  marble  in  the 
United  States  which  are  not  utilized  simply  because  the  product  can 
not  yet  be  carried  to  the  consumer^.  This  is  the  case  with  a  number 
of  localities  in  Virginia  and  also  in  Colorado,  Utah,  and  other  Western 
States.  It  is  apparently  much  more  difficult  to  find  ways  and  means  of 
carrying  marble  from  known  sources  hitherto  unworked  than  to  find 
still  more  new  sources  subject  to  the  same  limitations  in  regard  to 
transportation.  Considerable  expense  is  involved  in  opening  up  a 
marble  quarry  and  in  demonstrating  the  applicability  of  the  product  to 
one  or  another  of  the  various  uses  to  which  marble  is  applied.  A  cer- 
tain amount  of  such  pioneer  work  must,  however,  be  done  before  a 
railroad  company  will  extend  its  lines  to  accommodate  the  new  enter- 
prise, which  must  be  able  to  show  not  only  a  product  of  fine  quality  but 
in  large  quantity  as  well.  Unqualified  success  has  attended  the  marble 
operations  of  Vermont,  Tennessee,  New  York,  and  Georgia  quarries, 
but  much  money  and  time  have  been  expended  in  making  these  regions 
what  they  are  to-day.    Numerous  financial  failures  mark  the  progress 
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which  has  been  made  in  these  States,  and  the  progress  made  by  the 
successful  has  been  attained  by  dint  of  expert  knowledge  of  marble 
quarrying,  unlimited  perseverance,  and  ability  to  command  the  invest- 
ment of  money.  Marble  quarrying  seems  to  have  for  the  uninitiated 
the  same  kind  of  attraction  in  less  degree  that  gold  mining  presents. 
The  discovery  of  a  new  source  of  marble  is  very  apt  to  be  looked  ux>on 
as  inevitably  meaning  a  large  fortune  for  someone.  While  in  former 
times  there  may  have  been  good  reason  for  such  an  attitude  toward  the 
production  of  marble,  it  is  certainly  not  so  justifiable  at  present,  when 
prices  for  finished  stock  have  been  declining,  and  where  success  depends 
more  and  more  upon  financial  resources,  knowledge  of  quarrying  and 
manufacturing,  and  the  ability  to  command  good  transportation  facilities. 

Arizona. — White  and  colored  marbles  have  been  found  in  the  Santa 
Bita  Mountains  in  Arizona.  The  Tucson  Marble  Works,'  of  Tucson, 
expect  to  operate  quarries  in  this  deposit. 

Idaho. — Mr.  E.  S.  Spence,  of  Paris,  Idaho,  has  iSarnished  the  follow- 
ing information  in  regard  to  newly  discovered  marble  in  the  vicinity  of 
Paris: 

The  deposit  is  of  large  extent,  varying  in  quality  in  different  locali- 
ties, and  also  in  color.  The  colors  are  jet  black,  black  with  streaks  of 
white,  black  and  red,  black  and  gold,  and  dark  blue  with  gold  markings. 
In  one  place  a  vein  of  onyx,  20  feet  wide,  runs  through  the  mass. 
Blocks  of  any  desirable  size  may  be  obtained,  and  apparently  without 
flaw.  Abundant  water  power  is  at  hand.  Efforts  are  being  made  to 
develop  the  property. 

Massachusetts.^ A.  combination  of  serpentine  and  marble,  known  as 
serpentine  marble,  occurring  at  Westfiekl,  Mass.,  has  been  investigated 
and  described  by  Prof.  W.  O.  Crosby,  of  the  Massachusetts  Institute 
of  Technology.  The  material  is  in  possession  of  the  Westfield  Marble 
and  Sandstone  Company,  of  Westfield.  The  following  is  an  abstract 
of  Professor  Crosby's  report.  ^The  marble  outcrops  on  one  of  the  higher 
terraces  on  the  south  side  of  Little|Biver,  in  the  vicinity  of  West  Parish, 
and  only  a  short  distance  west  of  the  boundary  between  the  Triassic 
sandstone  formation  and  the  crystalline  schists  and  granite.  The 
deposit  is  closely  parallel  with  the  inclosing  schists  trending  north- 
south  with  a  vertical  dip,  and  it  is,  mainly  at  least,  of  the  same  geo- 
logic age. 

The  deposit  divides  naturally  into  two  parts,  which  are  very  distinct 
in  character  and  origin : 

1.  A  dike,  nearly  50  feet  wide,  of  dark-green  to  black  serpentine. 

2.  On  the  east  side  of  the  serpentine  dike,  and  in  close  contact  with 
it,  is  a  bed,  some  75  feet  thick,  of  gray  to  white  crystalline  marble, 
which  is  serpentine  throughoat.  This  bed  of  marble  was  originally  a 
bed  of  impure  limestone.  During  the  metamorphism  of  the  rocks  of 
this  region  the  limestone  was  changed  to  marble,  and  its  impurities 
crystallized  in  the  forms,  chiefly,  of  tremolite  (white)  in  the  western 
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part  of  the  bed,  and  actinolite  (green)  in  the  eastern  part.  The  tremo- 
lite  was  very  finely  and  the  actinolite  rather  coarsely  crystalline,  in 
slender  prismatic  forms.  The  great  dike  of  serpentiue  must  have  been 
originally  a  very  coarsely  crystalline  basic  rock,  consisting  largely  of 
hypersthene  or  some  related  mineral.  During  the  alteration  of  the 
dike  to  serpentine  the  tremolite  and  actinolite  in  the  adjoining  bed  of 
marble  have  also  been  changed  to  serpentine,  the  former  largely  and 
the  latter  almost  wholly.  The  first  process  of  metamorphism  changed 
the  original  limestone  into  an  ordinary  gray  marble,  similar  to  that  of 
scores  of  other  deposits  throughout  New  England;  but  the  second 
process  of  metamorphism,  when  the  accessory  tremolite  and  actinolite 
were  serpentinized,  has  added  great  interest,  beauty,  and  value  to  the 
deposit,  and  given  it  a  highly  unique  character. 

The  quarry  which  has  been  opened  in  the  marble  gives  the  following 
section,  from  west  to  east: 

Section  of  a  marble  depoHt  at  Weeifleldf  Massachusetts. 

Feet. 

1.  Massive  black  and  green  serpentine  (dike) :..     45 

2.  Finely  crystalline  white  tremolite 5 

3.  Serpentinio  and  laminated  gray  marble  (verd  antique),  with  several  tbin  part- 

ings of  shaly  material,  about 11 

4.  Serpentinic  gray  marble  (verd  antique),  not  so  much  laminated  and  without 

definite  partings 39 

5.  Massive  serpentinio  marble  (spangled) 23 

Total 123 

In  the  quarry,  the  western  border  of  the  deposit  appears  to  lie 
directly  against  a  solid  vertical  wall  of  schist  and  coarse  granite 
(pegmatite),  which  would  be  a  very  favorable  condition  in  deep  work- 
ing. But  on  the  east  side  there  are  several  alternations  of  soapstoue 
and  actinolite  with  schist  and  pegmatite  for  a  breadth  of  about  25  feet 
before  the  solid  formation  of  schist  and  pegmatite  is  reached. 

With  the  exception  of  the  bed  of  tremolite  (No.  2)  and  the  shaly 
partings  in  No.  3,  the  entire  section,  aggregating  fully  115  feet,  is 
valuable  marble.  The  most  remarkable  feature  of  this  deposit  is  the 
fact  that  it  embraces  three  entirely  distinct  varieties  of  6eri)entinic 
marble,  each  of  great  beauty  and  interest,  and  each  forming  a  solid  bed 
of  ample  thickness  for  convenient  and  economic  working.  These 
varieties  are : 

1.  Massive  black  and  green  serpentine,  forming  the  great  dike,  45  feet 
thick,  on  the  west  side  of  the  quarry. 

2.  Variegated  or  veined  and  mottled  gray  and  green  verd  antique, 
60  feet  thick. 

3.  Massive  black  and  gray  spangled  marble,  23  feet  thick. 

1.  Massive  black  and  green  serpentine  marble.  This  variety  would 
be  a  valuable  marble,  even  if  it  were  simply  a  plain  black;  but  its 
beauty  and  interest  are  greatly  enhanced  by  the  bright  green  spots  or 
ocelli  of  marmolite  (a  foliated  form  of  serpentine).  These  vary  in  diam- 
eter from  about  one-fourth  to  three-fourths  of  an  inch,  being  smallest 
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and  most  irregular  near  the  borders  of  the  dike.  This  marble  polishes 
well,  and  it  is  not  only  strikingly  rich  and  handsome,  but  is  practi- 
cally unique,  being  matched  by  no  marble  now  in  use.  Furthermore, 
this  dike  of  serpentine  is  thoroughly  massive  and  solid  in  structure,  so 
that  blocks  of  almost  any  form  or  size  can  readily  be  obtained,  and  it  is 
so  free  from  the  flaws  and  blind  seams  which  are  the  bane  of  most  serpen- 
tine marbles  that  it  can  be  safely  worked  and  used  in  almost  any  form, 
from  thick  columns  to  thin  slabs.  It  will  probably  be  found  best 
adapted,  however,  for  columns,  pilasters,  x)edestals,  etc.  Its  appear- 
ance in  the  natural  leilges  and  bowlders  is  so  sound  and  satisfactory 
that  the  writer  is  led  to  believe  that  it  will  also  give  good  results  in 
exterior  work,  although  that  is  a  crucial  test  for  a  serpentinic  marble. 

2.  Laminated  gray  and  green  verd  antique  marble.  This  bed  has  a 
total  thickness  of  about  50  feet,  and  the  structure  throughout  is  dis- 
tinctly laminated  or  stratified  in  vertical  north-south  planes.  The  lam- 
inae are  thinnest  in  the  western  part  of  the  bed,  and,  as  already  noted, 
several  thin  layers  in  the  western  quarter  of  the  bed  are  of  a  somewhat 
shaly  character.  But  the  eastern  three-quarters  seems  to  be  quite 
solid,  so  that  sound  blocks  of  almost  any  desired  size  can  probably  be 
obtained.  This  variety  consists  of  a  crystalline  light-gray  to  white 
dolomite  marble,  mottled,  clouded,  and  veined  with  light  and  dark  green 
serx>entine.  When  viewed  edgewise  it  can  be  seen  that  the  serpentine 
is  to  a  large  extent  interlaminated  in  thin  layers  or  patches  with  the 
dolomite,  giving  rise  to  a  more  or  less  distinct  striping  or  banding, 
which  must  prove  an  attractive  feature  of  the  marble.  But  on  surfaces 
parallel  with  the  lamination  it  presents  instead,  as  noted,  mottled, 
clouded,  and  veined  efifects  in  endless  variety  and  marked  beauty. 
The  colors,  though  bright,  are  soft  and  blending.  This  marble,  like  the 
others,  can  be  used  successfully  in  any  form,  but  the  writer  anticipates 
that  it  will  be  wanted  chiefly  in  the  form  of  slabs  for  interior  work,  and 
then  a  choice  will  be  presented  between  the  laminated  or  banded  and 
the  mottled  or  veined  verd  an  tique.  This  marble  resembles  very  closely 
certain  phases  of  the  celebrated  Gonnemara  marble  of  Ireland,  but  it 
is  in  the  writer's  opinion  superior  to  the  foreign  marble  in  both  strength 
^nd  beauty. 

3.  Massive  black  and  gray  spangled  marble.  This  marble  is  the  most 
unique  of  all.  The  matrix  or  body  is  the  same  crystalline  light-gray  to 
white  dolomite  as  in  the  second  variety,  except  that  the  structure  is  in 
the  main  very  massive  and  not  distinctly  laminated.  This  gray  base 
or  ground  was  originally  thickly  set  or  completely  spangled  with  slender 
crystals  of  actinolite  from  2  to  5  inches  long,  which  are  now  all  changed 
to  black  serpentine.  Although  distinctly  green  tints  are  wanting,  this 
marble  belongs,  in  competition,  with  the  verd  antiques.  It  is  not  unlike 
in  general  effect  some  of  the  black  and  white  breccia  marble,  but  span- 
gled marble  best  expresses  its  most  characteristic  feature.  The  ser- 
pentine crystals  (pseudomorphs)  are  set  at  all  angles,  and  so  closely  as 
to  form  in  general  a  complete  network.    But  sometimes  a  marked 
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radial  symmetry  may  be  observed,  and  other  interesting  and  beantiful 
figures.  This  marble,  like  both  the  others,  takes  an  excellent  polish, 
and  its  strength  and  massive  character  render  it  available  for  use  in 
all  forms,  from  columns  a  yard  in  diameter  to  the  thinnest  slabs.  In 
fact,  it  is  so  free  from  joints  and  seams  that  blocks  of  any  size  up  to  the 
full  width  of  the  bed  (23  feet)  can  be  obtained. 

The  massive  black  and  green  serpentine  marble  is  essentially  pure 
serpentine  (hydrous  silicate  of  magnesia),  and  certainly  contains  no 
ingredient  which  would  be  likely  on  exposure  to  prove  detrimental  to 
its  appearance  or  durability.  The  verd  antique  and  spangled  marbles 
are  more  variable  in  composition,  since  they  are  mixtures,  in  constantly 
varying  proportions,  of  serpentine  and  gray  marble.  This  gray  base 
or  matrix  appears  to  be  the  same  for  both  varieties,  and  the  fairest  way 
of  getting  at  the  composition  of  these  varieties  seemed  to  be  to  select 
for  analysis  a  sample  of  the  gray  matrix  as  free  as  possible  from  ser- 
pentine.  The  appended  analysis,  made  by  Prof.  Arthur  A.  Koyes  at  the 
Massachusetts  Institute  of  Technology,  shows  that  these  marbles,  apart 
from  the  serx)entine,  are  nearly  pure  dolomites,  and  especially  that  they 
are  practically  free  from  deleterious  ingredients.  In  other  words,  as 
regards  composition,  they  are  ideal  serpentinic  marbles. 

Analysis  of  marble  from  Wtstfield,  Mtusaohusetts, 


Water 

Silica  and  silicate 

Ferrous  oxide  . . . 

« 

Calcium  oxide... 
Magnesium  oxide 
Carbon  dioxide. . 


Total 


0.00 

.20 

.41 

32.77 

19.68 

46.91 


99.97 


The  following  tests  of  the  marble  were  made  by  Mjg.  J.  W.  Beilly,  at 
the  Watertown  Arsenal.  The  compressed  surfaces  were  faced  with 
plaster  of  paris. 

Compressive  strength  tests  of  Westfield  marble. 


No.  of 
test. 

Diinenaions. 

Sectional 
area. 

1 

1 

Ultimate  strength. 

Height. 

Coinpre«8ed  surface. 

First  crack. 

Total. 

Per  saiiare 
inch. 

8779 
8780 

Inches. 
4.05 
9.75 

Inches. 
3.73 
3.57 

Inches. 
5.60 
3.24 

Sq.  ins. 
20.89 
11.57 

Pounds. 

412,000 

139,900 

Pounds. 

455,800 

139,900 

Pounds. 
21, 820 ' 
12,090 

STONE. 
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Along  the  north  side  of  the  quarry  a  mass  of  pegmatite  partly  cuts 
off  the  marble,  and  250  feet  south  of  this  line  a  narrower  mass  of  peg- 
matite divides  the  marble  into  two  belts  for  a  short  distance.  Between 
these  two  masses  of  pegmatite  there  is  a  clear  body  of  marble  100  to 
125  feet  wide  and  250  feet  long,  and  this  is  fully  exposed  in  the  quarry 
for  its  entire  breadth  and  about  one-third  of  its  length.  Assuming 
an  average  width  of  only  100  feet,  it  is  found  that  this  body  of 
marble  contains,  for  every  hundred  feet  in  depth,  250  by  100  by  100 
=  2,500,000  cubic  feet.  This  amount  may  be  regarded  as  reasonably 
certain  or  ^<in  sight;"  and  all  the  geological  conditions  indicate  an 
indefinite  extension  downward,  probably  hundreds  of  feet.  The  dike 
of  black  serpentine,  as  already  noted,  has  been  traced  for  a  long  dis- 
tance north  and  south,  but  how  far  it  is  characterized  by  the  bright 
green  ocelli  of  marmolite  remains  to  be  proved.  This  attractive  fea- 
ture has  nowhere  been  observed  outside  of  the  quarry,  and,  of  course, 
its  persistence  in  depth  is  not  known.  It  can  only  be  stated  positively 
now  that  a  large  body  of  it  is  in  sight,  and  that  its  indefinite  extension 
downward  is  a  fair  assumption. 

Utah, — ^The  Hobble  Greek  Marble  Company  has  secured  840  acres  of 
marble  property,  situated  at  Springville,  Utah  County,  about  8  miles 
from  the  Rio  Grande,  Western,  and  Union  Pacific  railways.  The  stone 
is  de8cribed  by  Mr.  Don  C.  Bobbins  as  a  chocolate-brown  colored 
material  containing  crystals  of  calcite  scattered  through  it,  making  a 
highly  ornamental  stone.  The  wagon  road  to  the  railroad  is  said  to  be 
an  easy  down  grade,  thus  facilitating  transportation  to  the  railroad. 
Quarrying  may  be  done  to  some  extent  without  stripping. 

The  following  information  was  furnished  by  Mr.  J.  E.  Talmage,  who 
examined  the  marble  in  the  interest  of  the  company: 

The  stone  is  a  variety  of  concretionary  limestone,  and  consists  of  a 
great  number  of  concretions  or  nodules,  globular  and  ellipsoidal,  held 
together  by  calcareous  cement.  The  nodules  vary  greatly  in  size,  some 
being  smaller  than  peas  and  others  from  4  to  5  inches  in  diameter.  The 
nodules  are  of  a  well-defined  concretionary  structure  and  in  many  cases 
show  the  nuclei  about  which  the  concretions  have  gathered.  In  a  few 
instances  well-preserved  fossil  shells  are  seen  to  form  the  nuclei,  while 
in  other  instances  the  nucleus  is  nothing  more  than  a  grain  of  sand 
or  a  particle  of  other  foreign  matter  not  recognizable  by  the  unaided 
vision.  The  concretions  are  sometimes  found  separate  from  the  mass 
of  pebbles,  which,  when  cut,  show  a  concretionary  structure  to  perfec- 
tion. An  analysis  made  of  one  of  these  isolated  concretions  showed 
that  89.34  per  cent  of  the  material  is  calcium  carbonate.  The  separate 
concretions  and  the  massive  stones  are  susceptible  of  a  very  high  polish, 
and  in  a  polished  condition  present  a  very  beautiful  appearance.  The 
stone  is  comparatively  free  from  ingredients  such  as  would  interfere  with 
use  for  ornamental  and  building  purposes,  and  is  considered  to  be  well 
adapted  to  such  uses.    It  is  of  medium  hardness,  and  therefore  the 
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labor  of  cutting  and  polishing  will  not  be  great;  on  the  other  hand,  it 
is  sufficiently  hard  to  resist  ordinary  causes  of  injury.  The  stone  occurs 
in  extensive,  well-defined  ledges,  compact,  and  while  varying  greatly  in 
appearance,  owing  to  the  unequal  distribution  of  the  concretions,  the 
formation  afifords  very  large  masses  of  comparatively  homogeneous 
material.  The  supply  is  practically  inexhaustible,  while  the  ready 
accessibility  of  the  deposit  and  its  proximity  to  a  railway  promise  great 
results  from  an  intelligent  working  of  the  formation. 

West  Virginia. — Marble  has  been  discovered  in  Pocahontas  County, 
West  Virginia.  The  stone  is  in  part  dove  colored,  white  mottled,  and 
with  dark  veins.  Variegated  stone  is  also  abundant,  running  from  red 
to  maroou.  The  stone  is  fossiliferous  in  character  so  far  as  the  exami- 
nation has  gone,  but  as  yet  no  cores  running  to  considerable  depth  have 
been  reported  upon.  Five  or  6  miles  are  exposed  to  view  and  covered 
by  little  debris;  the  bed  is  said  to  be  40  feet  thick  and  nearly  horizon- 
tal. The  property  has  been  examined  by  Mr.  George  C.  Underhill,  a 
marble  expert  of  Eutland,  Vermont.  As  seems  to  be  generally  the  case 
with  a  newly  discovered  marble  bed,  railroad  facilities  are  lacking. 


SliATE. 

The  following  table  shows  the  output  of  roofing  and  milled  slate  in 
1896: 

Value  of  alate  product  in  1896,  by  States. 


State. 

Roofing  alate. 

\ 
other  parposea, 
value. 

Total  ralne. 

Squares. 

Value. 

.  Georeia 

4,597 

.     23,078 

15, 557 

$20,388 
99,831 
70,194 

$20,388 
121  OKA 

Maine 

$24,255 

Maryland 

Massachasetts 

1,948    1            72,142 
1,200                   1-200 

New  Jersey 

New  York 

Pennsylvania 

Tennessee 

Vermont 

200 

16,002 

431, 324 

160 

155, 523 

26,863 

700 

78, 612 

1, 391, 539 

640 

509,681 

92,163 

700 

82, 492 

1, 726, 318 

1,420 

609,596 

107,863 

.. .... .... .... 

3,880 

334,779 

780 

99,915 

15,700 

Virginia 

Total 

673, 304 

2, 263, 748 

482, 457 

2, 746, 205 

A  comparison  of  these  figures  with  the  corresponding  totals  for  1895 
shows  a  gain  of  $47,505  in  value  of  total  output,  a  gain  of  $135,266  in 
the  value  of  milled  stock,  a  loss  of  $87,761  in  the  value  of  roofing 
slate,  and  a  loss  of  56,623  squares  of  roofing  slate. 
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The  following  table  shows  the  average  value  of  roofing  slate  per 
square  since  1890: 

Averaye  annual  price  per  square  of  roofing  elate  for  the  entire  country. 


1890 $3.34 

1891 3.49 

1892 3.56 

1893 3.55 


1894 $3.11 

1895 3.23 

1896 3.36 


The  price  per  square  has  evidently  risen  about  as  much  above  that 
for  1895  as  the  latter  exceeds  the  figure  for  1894. 

The  Industry  as  a  whole  has  done  exceedingly  well  considering  the 
persistence  of  hard  times.  This  would  not  have  been  the  case  had  it 
not  been  for  the  appearnnce  of  what  to  all  practical  purposes  is  a  new 
feature  in  the  slate  industry,  namely  the  export  trade.  Attention  was 
attracted  to  the  export  movement  in  the  early  part  of  the  year,  but  its 
activity  increased  until  in  July  some  notably  large  shipments  were 
made  to  England,  Germany,  and  other  countries.  Much  of  the  slate 
sent  to  England  was  reshipped  to  Australia  and  South  America. 

This  roundabout  way  of  reaching  the  consumers  in  the  last-named 
countries  has  been  quite  freely  discussed  in  some  of  the  trade  journals, 
and  the  advisability  of  dealing  direct  with  the  foreign  users  of  slate  is 
so  apparent  that  it  is  not  unreasonable  to  look  for  a  readjustment  of 
trade  relations  by  which  so  much  unnecessary  transportation  of  the 
slate  may  be  avoided.  Exi)ortations  have  not  been  confined  to  roofing 
slate,  but  have  included  blackboards  in  notable  quantity  and  to  some 
extent  other  milled  products. 

The  cause  of  this  rather  sudden  advance  in  exportation  is  in  part  the 
labor  troubles  and  strike  among  the  slate  quarrymen  of  Wales.  As  a 
result  of  partial  suspension  of  work  in  the  Welsh  quarries  and  their 
consequent  inability  to  fill  orders,  the  United  States  consuls  in  foreign 
parts  were  in  a  few  instances  called  upon  early  in  1896  to  furnish  lists 
of  United  States  slate  exporters.  As  a  result  negotiations  with  Ameri- 
can producers  were  soon  under  way,  agents  being  sent  abroad  to  receive 
orders,  while  foreign  purchasers  from  England,  Wales,  and  Germany 
made  their  appearance  in  our  own  slate  markets.  Our  slate  seems  to 
have  given  satisfaction  abroad,  and  the  troubles  at  the  Welsh  quarries 
have  given  producers  in  this  country  such  an  opportunity  to  display 
their  products  and  secure  trade  as  might  have  been  much  longer  with- 
held under  normal  conditions.  It  is  to  be  hoped  that  the  trade  thus 
secured  by  reason  of  temporary  conditions  may  be  held  by  virtue  of  the 
quality  of  our  product  and  the  business  enterprise  and  sagacity  of  our 
producers. 

Some  difficulty  with  steamship  companies  on  the  question  of  privilege 
to  ship  slate  in  bulk  rather  than  in  crates  was  at  first  experienced,  but 
this  was  finally  overcome.  The  expense  of  crating  was  a  very  serious 
lieih  and  had  been  almost  prohibitory  to  exportation,  so  that  the  advan- 
tage of  shipment  in  bulk  is  one  of  considerable  moment. 

18  GEOL,  PT  5 63 
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The  following  table  shows  the  value  of  the  production  of  slate,  by 
States,  during  the  years  1890  to  1896,  inclusive: 

Value  of  8late,  hy  States,  from  1890  to  1896, 


State. 

1800. 

Boofing  slate. 

Value. 

other  pur- 
poses than 
rooHug,  value. 

Total  value. 

California '. 

Sqwiret. 
3,104 

3,050 

41,000 

23,099 

2,700 

16, 767 

476, 038 

236, 350 

30,457 

3,060 

$18, 089 

14,850 

201,500 

105, 745 

9,675 

81, 726 

1,641,003 

596,997 

113, 079 

15,240 

$18, 089 

15,330 

219, 500 

110,008 

10,925 

126, 603 

2,  Oil,  726 

842, 013 

113, 079 

15, 240 

Georgia 

$480 

« 18, 000 

4,263 

1,250 

44,877 

370, 723 

245, 016 

Maine 

Maryland 

New  Jersey 

New  York 

PenDsylvania 

Vermont 

Virginia 

Other  States  a 

Total 

835,625 

2, 797, 904 

684.609 

3, 482, 513 

State. 

■ 

1891. 

Roofliig  slate. 

Value. 

other  pur- 
poses than 
roofing,  value. 

Total  value. 

Arkansas 

Squares. 
120 

4,000 

3,000 

50,000 

25,166 

2,500 

17,000 

507,824 

247, 643 

36,059 

$480 
24,000  . 
13,500 

• 

$480 

24,000 

13,500 

250,000 

125, 425 

10,000 

176,000 

2, 142, 905 

955,617 

127, 819 

California 

Georgia 

Maine 

250,000 
123, 425 
10,000 
136,000 
1, 741, 836 
698,350 
127, 819 

Maryland 

$2,000 

New  Jersey 

New  York 

40,000 
401, 069 
257, 267 

Pennsylvania 

Vermont : 

Virginia 

Other  States  a 

Total 

893, 312 

3, 125, 410 

700,336 

3, 825, 746 

a  Includes  Arkansas,  Michigan,  and  Utah. 
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Value  o/Blate,  by  States,  from  1890  to  1896— Continued. 


State. 

1892. 

Roofing  slate. 

Value. 

Other  pur- 
poses than 
roofing,  value. 

Total  value. 

California ...-. 

SquareM. 
3,500 

2,500 

50,000 

24,000 

3,0C0 

20,000 

550,000 

260,000 

40,000 

$21, 000 

10, 625 

250, 000 

114.000 

12,000 

160,000 

1, 925, 000 

754,000 

150,000 

$21,000 

10,  625 

250,  000 

116,  500 

12,000 

210,000 

2,333,000 

1, 014,  000 

150, 000 

Gdorif  ia 

Maioe 

Maryland 

$2,500 

50,000 
408,000 
260,000 

New  Jersey 

New  York 

Pennsylvania 

Vermont 

Virginia 

Total 

953,000 

3, 396, 625 

720,500 

4, 117, 125 

State. 

1893. 

Koofing  alate. 

Value . 

Other  pur* 

poses  tnau 

rooting,  value. 

Total  value. 

Georgia 

SqtMres. 
2,500 

18,184 

7,422 

900 

69,640 

364,051 

75 

132, 061 

27,106 

$11, 250 

124,200 

37,884 

3,653 

204, 776 

1, 314, 451 

450 

407,538 

104,847 

$11, 250 

139, 200 

37,884 

3,653 

204,982 

1, 472, 275 

850 

535, 732 

117, 347 

Maine 

$15,000 

Maryland 

New  Jersey 

New  York 

206 
157, 824 

4go 

128, 194 
12,500 

Pennsylvania 

Utah 

Vermont 

Virginia 

Total 

621, 939 

2, 209, 049 

314,124 

2, 523, 173 
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Value  of  slate,  by  States,  from  1S90  to  755^— Continued. 


State. 

1804. 

Koofing  slate. 

Vnlue. 

Other  pur- 
poses than 
roofing,  value. 

Total  value. 

California 

Squ4irea. 
900 

5,000 

24,690 

39,460 

375 

7,955 

411, 550 

214, 337 

33,955 

$5,850 

22,500 

123, 937 

150,568 

1,050 

42,092 

1, 380, 430 

455,860 

118,851 

$5,850 

22,500 

146,838 

153,068 

1,050 

44,542 

1, 620, 158 

658, 167 

138, 151 

Georcria 

Maine 

$22,901 
2,500 

Maryland 

New  Jersey 

New  York 

2,450 

239, 728 

202,307 

19,300 

Pennsylvania 

Verniont 

Virginia 

Total 

738,222 

2, 301, 138 

489, 186 

2, 790, 324 

State. 

1895. 

Roofing  slate. 

Value. 

Other  pur- 
poses than 
roofing,  value. 

Total  value. 

California 

Square: 

1,500 

2,500 

23, 774 

13, 188 

200 

13,624 

426, 687 

221, 359 

27,095 

$10, 500 

10, 675 

118, 791 

59, 157 

700 

90,150 

1, 437, 697 

531, 482 

92,357 

$10,500 
10, 675 

140, 154 

60,357 

700 

Georgia 

Maine 

$21,363 
1,200 

Maryland 

New  Jersey 

New  York 

1,725 

210,054 

93,849 

19,000 

91,875 

1, 647, 751 

625,331 

111-  ^1 

Pennsylvania  ..' 

Vermont --... 

Virginia 

Total 

">     »'V»W                                                                     J 

729, 927 

2, 351, 509 

347,191 

2, 698, 700 
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Valve  ofalate,  by  States,  from  1890  to  i^Pfl— Continued. 


State. 

1896. 

Roofing  slate. 

Value. 

Other  pur- 

poses  than 

roofing,  value. 

Total  value. 

Georgia 

BquartM. 
4,597 

$20,388 
99,831 
70, 194 

$20,  388 

124,086 

72, 142 

1,200 

700 

82,492 

1, 726,  318 

1,420 

609,596 

107,863 

Maine 

Maryland 

MassachuBetts 

23,078 
15, 557 

$24,255 
1,948 
1,200 

New  Jersev 

200 

16,002 

431, 324 

160 

155, 523 

26,863 

700 

78,612 

1, 391, 539 

640 

509,681 

92,163 

New  York 

3,880 

334, 779 

780 

99,915 

15,700 

Pennsylvania 

Tennessee 

Vermont 

Virginia 

Total 

673,304 

2, 263, 748 

482, 457 

2, 746, 205 

THE  SLATE  INDUSTRY  IN  THE  VARIOUS  STATES. 

California, — The  slate  quarries  of  this  State  were  shut  down  for  the 
entire  year  on  ac(*.oaut  of  a  lack  of  demand.  Eevival  of  general  pros- 
perity will  doubtless  result  in  a  resumption  of  productive  operations. 
The  slate  is  of  good  quality,  but  has  to  compete  with  the  excellent  red- 
wood shingles  of  the  State,  and  naturally  in  hard  times  the  cheaper 
material  prevails.  The  producers  state  that  they  expect  to  operate 
during  1897. 

Georgia, — ^The  output  in  Georgia  is  an  increase  over  that  of  1895.  A 
new  firm,  or  rather  an  old  one  revived,  will  in  1897  add  its  eflForta  to 
tliose  of  the  already  existing  concerns.  The  average  price  per  square 
increased  from  $4.27  in  1895  to  $4.43  in  1896. 

The  following  is  an  analysis  of  Georgia  slate,  from  the  quarry  of  the 
Georgia  Slate  Company,  at  Kockmart,  made  by  Messrs.  J.  W.  Slocum 
and  II.  H.  Van  Deventer,  of  Knoxville,  Tennessee. 
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Analysis  of  Rockmart  slate. 


Per  cent. 

Per  cent. 

Silica 

58.20 

18. 83 

5.78 

4.35 

3.51 

2.51 

.69 

.82 

Carbonic  acid 

.60 
.49 
4.07 
.10 
.02 
Trace. 

1 
Alumina 

Sulphur 

Protoxide  of  iron 

Lime 

Water 

Titanic  acid 

Magnesia 

Litbia 

Potassium  oxide 

Sodium  oxide 

Oxide  of  manganese 

Total 

99.97 

Carbon 

If  all  that  is  now  contemplated  in  the  way  of  developing  the  Rock- 
mart  slate  is  actually  carried  out,  the  industry  in  this  State  shoald 
make  itself  felt  over  a  much  wider  area  of  the  country  than  it  afifects 
at  present.  Sixty  thousand  dollars  have  akeady  been  invested  in  one 
of  the  enterprises,  resulting  in  thoroughly  stripping  the  face  of  one  of 
the  older  quarries,  which  is  in  condition  now  to  yield  slate  without 
much  more  preliminary  work.  Preparations  for  the  erection  of  a  mill 
for  making  switch  boards  are  under  way.  It  is  claimed,  as  the  result  of 
tests  made  at  Columbia  College,  New  York,  that  Georgia  slate  is  excel- 
lent in  its  nonconducting  power  for  electricity,  and  is  therefore  valuable 
for  the  manufacture  of  switch  boards.  A  comparison  of  the  results  of 
chemical  analyses  of  Georgia  and  Peach  Bottom  slates  shows  them  to 
be  quite  similar  in  composition. 

Maine. — Operations  in  Maine  were  less  active  than  in  the  preceding 
year.  The  slate  of  this  State  is  of  fine  quality  and  always  commands 
a  good  price. 

Maryland. — The  output  shows  a  slight  increase  in  amount  and  in 
average  value  per  square.  This  was  $4.48  in  1895  and  $4.51  in  189G. 
All  the  Maryland  slate  comes  from  the  northern  part  of  Harford  County, 
and  the  quarries  are  all  in  what  is  known  as  the  Peach  Bottom  region, 
which  extends  into  York  County,  Pennsylvania. 

The  following  analysis  was  made  by  Messrs.  Booth,  Garrett,  and 
Blair,  of  Philadelphia: 

Analysis  of  the  Peach  Bottom  slate. 


Per  cent. 

Per  cent. 

1    Silica 

58. 370 

10.  661 

21. 985 

.300 

1.203 

1.933 

.107 

Carbonic  acid 

.390 

.930 

4.030 

Trace. 

Trace. 

Protoxide  of  iron 

Alumina 

Lime 

1                                           -  -   - 
Carbon 

Water 

Titanic  acid 

Mairnesia 

Oxide  of  manganese 

Total 

Alkali 

99.909 

Sulphur 

1 

1 
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The  following  test  was  made  by  Prof.  L.  E.  Beber,  of  State  College, 
Pennsylvania: 

The  first  specimen,  with  pressure  applied  parallel  to  natural  cleav- 
age, fractured  at  22,000  pounds  and  crushed  at  48,200  pounds. 

Second  specimen,  pressure  applied  perpendicular  to  the  natural 
cleavage,  fractured  at  41,000  pounds  and  crushed  at  94,800  pounds. 
The  first  specimen  crushed  at  385.6  tons  per  square  foot.  The  second 
specimen  crushed  at  758.4  tons  per  square  foot.  The  specimens  used 
were  3-iuch  cubes. 

At  the  end  of  the  present  chapter  on  slate  will  be  found  an  abstract 
of  a  paper  by  Prof.  Mansfield  Merriman,  of  Lehigh,  read  before  a 
meeting  of  the  American  Society  of  Civil  Engineers  on  December  19, 
1894.  In  this  paper  valuable  data  on  slates  of  Cambrian  and  Silurian 
origin  are  presented.  Peach  Bottom  slate  is  taken  as  typical  of  Cam- 
brian slate,  and  the  reader  is  therefore  referred  to  this  abstract  for 
additional  data  respecting  Maryland  slate. 

Massachusetts. — This  State  makes  its  first  appearance  in  these  reports 
as  a  slate-producing  State,  although  the  existence  of  slate  withiu  its 
borders  has  long  been  known,  and  small  amounts  of  slate  have  been 
produced  from  time  to  time  within  recent  years. 

The  following  is  a  statement  of  the  results  of  analysis  of  slate  from 
Lancaster,  Worcester  County : 

Analysis  of  Worcester  County  slate. 


Silica,  SiOi 

Alumina,  AI2O3 

Magnesia,  MgO 

Ferric  oxide,  FeiOs . . 

Water 

Calcium  oxide,  CaO  . 
Potassium  oxide,  K.>0 
Sodium  oxide,  Na^O  . 
Carbon  

Total 


Per  cent. 


60.80 

22.00 

.70 

10.50 

1.80 

.50 

1.50 

.80 
.80 


99.40 


Minnesota, — This  State  does  not  appear  in  the  tables  as  producing 
slate  and  as  yet  it  produces  none,  but  good  material  has  been  found  in 
Carlton  County  and  is  now  being  investigated,  with  favorable  results 
so  far  as  experiments  have  gone.  About  200  squares  have  been  dis- 
posed of  locally.  A  sample  examined  by  the  writer  shows  excellent 
cleavage  and  permanent  color.  Cleavage  is  nearly  vertical.  Ribbons 
occur  in  the  surface  slate,  but  disappear  with  increasing  depth.  The 
slate  is  adapted  to  blackboard  use  as  well  as  to  roofing.    Transportation 
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facilities  are  at  hand,  and  there  is  no  reason  thus  far  apparent  why 
quarrying  operations  in  times  of  average  prosperity  should  not  be 
X^rofitable.  , 

New  Jersey, — The  New  Jersey  slate  is  a  continuation  of  the  Pennsyl- 
vania slate  belt,  and  the  quarries  are  not  far  from  the  State  line.  As 
is  evident  from  the  tables,  but  little  has  been  done  during  the  past  year. 

KevD  Yorl\ — The  slate  output  of  New  York  is  of  special  interest, 
because  it  includes  the  only  cherry-red  slate  produced  in  the  United 
States.  On  account  of  its  unique  color  and  its  scarcity,  even  in  New 
York  State,  it  commands  the  highest  price  of  any  of  the  Rlates  in  the 
United  States.  The  total  value  of  the  output  in  1896  was  $82,492.  Of 
this  amount  $78,612  represented  the  value  of  16,002  squares  of  roofing 
slate;  7,502  squares  were  of  red  slate,  valued  at  $57,412,  and  the 
remainder  was  purple  or  green  slate  of  the  same  general  character  as 
much  of  the  slate  quarried  in  Vermont. 

The  following  data  relative  to  New  York  and  Vermont  slate  are  of 
interest  and  were  the  result  of  experiments  by  Mr.  J.  Franci^  Williams, 
0.  E.    One-inch  cubes  were  used. 


Compressive  and  flexural  teste  of  Xew  York  and  Vermont  slates,  in  pounds  per  inch. 


Compressive  strength,  wood  cuslnons 

Compressive  strength,  pasteboard  cashious 

Compressive  strength,  no  cushions 

Elastic  limit,  no  cushions 

Modulus  of  rupture 


Purple. 


Red. 


19,380 
27,760 
13,860 
10, 260 
10,800 


14, 170 

18, 110 

10,190 

4,850 

7,310 


Green. 


13, 140 

17,560 

8,040 

5,150 

8,840 


Pennsylvania, — Pennsylvania  produced  slate  amounting  to  about 
63  per  cent  of  the  total  output  of  the  whole  country.  An  increase  in 
product  over  1895  is  evident  from  the  tables. 

The  following  table  shows  the  distribution  of  the  output  among  the 
various  productive  counties: 

Output  of  slate  in  Pennsylvania  in  1896,  hy  counties. 


County. 

Roofing  slate. 

Value. 

Other  pur- 
poHes,  value. 

Total  value. 

Carbon 

Squares. 

4,000 
103, 9.")5 
317,8^12 

5,527 

$12,000 

$12,000 

503,968 

1,186,112 

24,238 

Lchiirh 

350, 020         «lo3. 948 

Northampton 

York 

1, 005,  281 
24,  2SS 

-r                     7 

180, 831 

AVAA -J 

Total 

431,321 

1,391,539           3.S4. 779 

1, 726, 318 
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A  qaite  decided  advauce  in  tbe  productiou  of  milled  stock  is  apparent, 
as  are  also  the  effects  of  tbe  increased  export  trade;  in  fact,  but  for 
this  there  would  have  been  a  decline  in  output  as  compared  with  1895. 
Pennsylvania  received  most  of  tbe  benefit  of  the  increased  exporta- 
tion. Keplies  from  many  if  not  a  majority  of  tbe  Pennsylvania  pro- 
ducers stated  that  domestic  business  was  poor.  Some,  however,  claimed 
that  this  deficiency  was  offset  by  the  advance  in  the  export  trade.  The 
increase  in  the  production  of  milled  stock  is  probably  due  to  greater 
activity  in  the  manufacture  of  blackboards,  which  contribute  quite 
materially  to  the  stock  exported. 

The  following  is  an  analysis  of  Bangor  slate  by  Mr.  Henry  Leffman, 
of  Philadelphia: 

Analysis  of  Bangor  (Xorthampion  County)  roofing  slate. 


Silica 68.620 

Iron  03ci»le 4.200 

Alumiua 12.680 

Calcium  carbonate !  2. 337 

j 

Magnesia '  3. 759 

Alkalies ■  3.730 

Moisture  and  combustible  matter 4. 470 


Total 99,796 


Tennessee. — Slate  has  been  known  to  exist  in  Tennessee  for  a  long 
time,  but  systematic  efforts  to  quarry  it  are  of  recent  date. 

The  operated  quarries  are  at  Chilhowee,  Blount  County.  The  produc- 
ing firm  is  the  Tennessee  Slate  Company,  with  headquarters  at  Chatta- 
nooga. The  quarries  are  at  the  junction  of  the  Tennessee  River  and 
Abrams  and  Panther  creeks.  Water  power  is  abundant.  Two  quarries 
are  in  operation,  and  a  mill  containing  two  planers,  two  saws,  and  one 
rubbing  bed;  facilities  will  be  increased  as  business  expands. 

Director  Charles  D.  Walcott,of  the  United  States  Geological  Survey, 
has  i)ersonally  studied  this  locality  and  says  that  "  when  the  layers  of 
bedding  coincide  with  those  of  cleavage  the  slates  are  of  fiue  quality, 
even  where  the  rock  is  of  sufficiently  varied  composition  to  produce  rib- 
bons. The  durability  of  the  material  is  well  shown  by  the  cliffs  along 
the  river,  which  have  stood  the  wear  for  centuries.'' 

Vermont — Vermont  stands  second  in  output  of  slate,  producing  a 
little  more  than  two-thirds  as  much  as  Pennsylvania.  The  export 
trade  benefited  Vermont  quite  materially  during  the  past  year,  although 
the  total  valuation  falls  below  that  of  1895.  This  benefit  showed  more 
for  milled  slate  than  for  roofing.    The  slate  of  Vermont  differs  funda- 
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mentally  from  Pennsylvania  slate  in  color,  that  of  Pennsylvania  being 
black,  or  nearly  so,  while  the  Vermont  material  is  of  various  shades  of 
purple  and  green.  Eecently,  however,  black  slate  has  been  found  and 
is  being  quarried  by  the  American  Black  Slate  Company,  whose  quar- 
ries and  mills  are  at  Benson,  Vermont,  on  Lake  Ghamplain.  Future 
developments  of  the  black  slate  will  be  awaited  with  interest. 

Virginia. — The  productive  quarries  are  at  Arvonia,  in  Buckingham 
County.  The  output  in  1896  very  nearly  equaled  that  of  1896.  Busi- 
ness was  best  in  the  early  part  of  the  year. 

TESTS   OF   SLATE. 

The  following  is  an  abstract  of  a  paper  by  Prof.  Mansfield  Merriman, 
of  Lehigh.  It  was  read  before  the  meeting  of  the  American  Society 
of  Civil  Engineers  on  December  19,  1894.  One  of  the  objects  of  the 
investigation  was  to  compare  slates  of  Cambrian  and  Silurian  origin 
by  tests  upon  typical  representatives  of  the  two  classes.  The  results 
are  therefore  of  general  as  well  as  of  special  interest.  The  material 
taken  as  typical  Cambrian  slate  is  the  Peach  Bottom  slate  of  Yort 
County,  Pennsylvania,  and  Harford  County,  Maryland,  while  the  Silurian 
slate  is  represented  by  that  from  Northampton  County,  Pennsylvania. 

Eesults  of  experiments  on  the  Peach  Bottom  slate  are  first  presented. 
The  specimens  were  12.  by  24  inches,  and  varied  from  0.21  to  0.29  inch 
in  thickness.  For  test  of  strength  they  were  laid  on  supports  22  inches 
apart  and  broken  by  a  load  slowly  applied  in  the  middle.  The  modu- 
lus of  rapture  was  determined  from  the  formula 

_^      3  X  breaking  load  x  length 
""  2  X  width  X  square  of  thickness. 

Toughness  was  measured  by  taking  deflection  in  inches  at  moment 
of  rupture.  The  degree  of  softness  was  determined  by  taking  the 
weight  abraded  by  50  turns  of  a  small  grindstone  under  a  constant 
pressure  of  10  pounds.  The  porosity  was  determined  by  taking  the 
percentage  of  water  absorbed  in  twenty-four  hours  after  drying  for 
the  same  length  of  time  at  135*^  F.  The  test  for  corrodibility  was  the 
percentage  of  loss  of  weight  after  immersion  for  sixty-three  hours  in 
a  solution  of  98  parts  water,  1  part  hydrochloric  acid,  and  1  part  sul- 
phuric acid.  The  color  was  dark  bluish-gray  or  bluish-black.  The 
texture  of  the  surface  was  scaly  and  soapy — less  smooth  than  North- 
ampton varieties.  When  upturned  by  flexure  the  specimens  broke 
square  across  the  grain,  without  splitting  or  lamination. 

The  author  states  that  an  examination  of  these  results  tends  to  con- 
firm the  conclusions  announced  in  a  previous  paper — that  in  general 
the  strongest  specimens  are  the  heaviest  and  softest  as  well  as  the  least 
corrodible,  although  exceptions  occur  in  the  case  of  specimens  marked 
Q7  and  P2,  and  the  specimens  marked  with  Q's  seem  more  corrodible 
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than  those  marked  with  P's,  though  greater  in  strength.  The  tests  for 
strength  and  corrodibility  are  probably  those  of  greatest  value  in 
determining  the  durability  of  the  slate  under  actual  conditions  of 
service.  The  test  for  softness,  although  a  good  one  for  a  single  lot 
of  specimens,  may  not  serve  to  fairly  compare  lots  tested  at  different 
times,  on  account  of  the  varying  conditions  of  the  grindstone. 

The  following  table  shows  the  results  of  tests  of  Peach  Bottom  roof- 
ing slate: 

Besults  of  teats  of  Peach  Bottom  roofing  slate. 


Mark  of 
specimens. 

Strength- 
modulus 
of  rapture. 

Tough- 
ness—ulti- 
mate de- 
flection in 

inches 

on  supports 

22  inches 

apart. 

Densltv— 
specinc 
gravity. 

Softness- 
grains 
abraded  by 

SO  turns 
of  a  small 
grindstone. 

Porosity — 

per  cent 

of  water  ab- 

sorbed  in 

24  hours. 

Corrodibil- 

ity-per 

cent  of 

weight  lost 

in  63  hours 

in  acid 

solution. 

Q, 

11,490 
12,585 

8,400 
13,430 

8,320 
12, 010 
14,  210 
13,060 
10, 520 

9,360 
10, 470 
11, 255 

0.32 
.30 
.30 
.32 
.28 
.32 

2.886 
2.907 
2.900 
2.893 
2.900 
2.918 
2.890 
2.902 
2.912 
2.886 
2.858 
2.873 

69 

115 

110 

177 

75 

67 

111 

67 

69 

53 

87 

80 

0. 2&5 
.197 
.304 
.228 
.264 

0.247 
.197 
.291 
.194 
.237 

Qi 

Oa 

^j  ..... 

Q< 

Qa 

Oil 

.209             .200 
.  278             .  341 
.261             .240 

■^0    .-..-•     •- 

Qr 

Q, 

.34 
.24 
.20 
.34 
.26 

^B     -   ....   .... 

P, 

.171 
.143 
.216 
.155 

.150 
.226 
.161 

p., 

Pa 

p. 

Means.  • 

11,260 

.293 

2.894 

90 

.224 

.226 
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The  following  analyses  show  the  composition  of  the  Peach  Bottom 
slates : 

Analyais  of  Peach  Bottom  elate  by  the  Fennaylvania  Geological  Survey  in  1877. 


Silicic  acid  (SiO^) 

Alumiua  ( A]>03) 

Ferrons  oxide  (FeO) 

Water  (HjO) 

Potash  (K.2O)  and  Soda  (NazO) 

Carbon  (C) 

Magnesia  (MgO) 

Lime  (CaO) 

Salpburic  oxide  (SO.i) 

Titanic  a<jid  (TiOj) 

Manganous  oxide  (MnO) 

Iron  bisulphide  (FeSa) 

Cobaltous  oxide  (CoO) 

Total 


Per  cent. 


55.880 

21.849 

9  034 

3.385 

4.100 

1.974 

1.495 

.155 

.022 

1.270 

.586 

.051 

Trace. 


99.801 


Analysis  of  Peach  Bottom  elate  by  Booth,  Garrett f  and  Blair f  in  1S85. 


Silica 

Alnmina 

Protoxide  of  iron  . . . 

Water 

Alkali 

Carbon 

Magnesia 

Lime 

Sulphur 

Titanic  acid 

Oxide  of  manganese 
Carl>onic  acid 

Total 


Per  cent. 


58. 370 

21. 985 

10.661 

4.030 

1.933 

.930 

1.203 

.300 

.107 

Trace. 

Trace. 

.390 


99.909 


The  valaable  constituents  in  slate  are  the  silicates  of  iron  and  alumi- 
num, while  the  injurious  constituents  are  sulphur  and  the  carbonates 
of  lime  and  magnesia. 

The  slates  of  the  Cambrian  formation  are  usually  better  in  regard  to 
strength  and  weathering  qualities  than  those  of  the  Silurian  age,  the 
market  price  of  some  varieties  of  the  former  being,  indeed,  more  than 
double  that  of  the  common  kinds  of  the  latter. 
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The  Northampton  slates  take  a  high  rank  among  the  Silurian  kinds, 
while  the  Peach  Bottom  specimens  may  be  regarded  as  a  good  repre- 
sentation of  the  dark  blue  Cambrian  varieties.  The  following  tabula- 
tion, giving  the  mean  results  of  the  series  of  tests  of  both,  may  hence 
be  taken  as  the  best  comparison  possible  at  present  of  the  average 
physical  properties  and  chemical  composition  of  the  Silurian  and 
Cambrian  dark-colored  slates  of  Pennsylvania: 

Table  showing  relative  properties  of  Silurian  and  Cambrian  slates. 


Property. 


Streogth 

Toaghuess 

Density 

Softness 

Porosity 

Corrodibility 

Valuable  constit- 
uents. 

Injnrions  constit- 
uents. 


Measured  bv — 


Modulus  of  rupture  in  ponnds  per 
square  inch. 

(Jltiinate  deflection   in  inches  on 
supports  22  inches  apart. 

Specitic  gravity 

Grains  abraded  on  grindstone  under 
stated  conditions. 

Per  cent  of  water  absorbed  in  24 
hours. 

Per  cent  of  water  lost  in  acid  solu- 
tion in  63  hours. 

Silicates  of  iron  and  aluminum, 
per  cent. 

^Sulphur,  per  cent 

I  Carbonates  of  lime  and  raaguesia, 
per  cent. 


Silarian. 

Cambrian. 

8.480 

11.260 

.291 

.293 

2.777 

2.894 

.1 

.90 

.104 

.224 

.496 

.228 

81.88 

88.89 

.58 

.07 

12.59 

3.19 

With  respect  to  the  relative  value  of  physical  tests  and  chemical 
analyses,  it  may  be  said  that  while  the  latter  are  valuable,  the  former 
alone  can  be  regarded  as  giving  authoritative  information  as  to  the 
wear  of  slate  under  actual  conditions.  The  strength  and  weathering 
qualities  of  slate  or  stone  depends  not  merely  upon  its  chemical  con- 
stituents, but  on  the  manner  in  which  the  grains  are  cemented  together. 
For  the  determination  of  this  a  microscopic  inspection  is  necessary, 
and  in  the  absence  of  such  the  physical  tests  seem  to  carry  far  greater 
weight  than  the  chemical  analyses. 

While  the  preceding  methods  of  testing  are  readily  carried  on  in  the 
laboratory,  they  are  not  easily  made  under  conditions  of  actual  prac- 
tice, on  account  of  the  absence  of  precise  weighing  apparatus  and  the 
lack  of  time  and  skill.  It  seems  desirable  that  a  test  for  slate  should 
be  devised  which  can  be  quickly  applied  by  an  architect  or  builder  and 
used  with  confidence.  An  impact  test  made  by  simply  dropping  a  ball 
appeared  one  likely  to  yield  good  results,  and  accordingly  a  series  of 
experiments  has  been  carried  on  to  determine  what  can  be  done  in  this 
direction.    In  connection  with  these  a  series  of  severe  acid  tests  has 

been  made  on  the  same  specimens. 

Seven  varieties  of  slate  were  used  in  these  experiments.  Four,  des- 
ignated hereafter  by  the  letters  C,  D,  E,  and  F,  were  Silurian  slates  of 
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Pennsylvania.  Three  were  Oambrian  slates,  P  and  Q  being  Peach 
Bottx)m  specimens,  and  Y  being  a  red  slate  from  the  New  York  and 
Vermont  region. 

The  pieces  of  slate  ased  in  the  impact  test  were  6  by  7f  inches.  Each 
piece  was  placed  with  the  ends  loosely  clamped  in  grooved  supports,  so 
that  it  was  approximately  in  the  condition  of  a  beam  with  fixed  ends, 
the  length  between  edges  of  supports  being  about  7^  inches  and  the 
width  6  inches.  A  wooden  ball  weighing  15.7  ounces  was  dropped  upon 
the  middle  of  the  slate  from  a  height  of  9  inches  and  the  number  of 
blows  required  to  produce  rupture  was  noted.  The  number  of  foot- 
I)ounds  of  work  per  pound  of  slate  expended  in  causing  rupture  is  a 
measure  of  the  ultimate  resistance  of  the  material  or  of  its  capacity  to 
resist  shock,  and  thus  is  an  index  both  of  its  strength  and  toughness. 
Five  specimens  of  each  kind  of  slate  were  thus  tested,  and  the  following 
table  gives  the  individual  results  and  means: 

Table  ahaunng  comparative  teat$  of  Silurian  and  Cambrian  alatea  as  to  resiliency, 

SILUBIAN  SLATXS. 


Specimens. 


Ci 

Ca 

Cs 

C4 

C6 

Means 

Di 

D, 

D4 

D» 

D„ 

Means 

E, 

Eh 

Eiu 

E90 

E|3 

Means 

F, 

i\ 

F« 

Ft 

Fg 

Means 


Thickness 
(inches). 


0.21 
.19 
.22 
.20 
.23 


.21 


.19 
.22 
.19 
.22 
.24 


.21 


Weight 
(ounces). 


13.8 
12.9 
13.8 
12.8 
15.6 


13.8 


13.0 
14.5 
12.4 
14.8 
16.2 


14.2 


.19 
.20 
.21 
.19 
.22 


.20 


12.4 
13.5 
13.5 
13.0 
14.3 


13.3 


Number 
of  blows. 


6 
4 
5 
7 
10 


6.4 


Foot-pounds 

of  work  per 

pound  of 

slate. 


5.12 
3.65 
4.27 
6.62 
7.56 


5.44 


5 

7 
3 
7 
6 


5.6 


4 
2 
4 
6 

ft* 

o 


4.2 


.22 
.20 
.22 
.25 
.20 


.22 


14.4 

13.3 

14.7 

16.5 

13.7 

14.5 

4 
3 
5 
7 
3 


4.4 


4.53 
5.69 
2.85 
5.58 
4.37 


4.60 


3.63 
1.74 
3.50 
5.44 
4.12 


3.68 


3.27 
2.66 
4.01 
5.00 
2.58 


3.50 


f 
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Table  ahawing  comparative  teste  of  Silurian  and  Cambrian  elates  aa  to  reeilieney — 

Continaed. 

CAHBBIAN  SLATES. 


Specimeoa. 

1 

Thickness 
(inches). 

WeifTht 
(ounces). 

Nnmber 
of  blows. 

Poot-ponnds 

oi  work  per 

pound  of 

slate. 

I 

1 

P, 

0.26 
.26 
.31 
.28 
.29 

17.3 

17.2 
20.4 
18.4 
20.4 

9 
15 
55 
52 
68 

6.13 
10.29 
31.74 
33.35 
39.33 

P, 

P-.. 

p. 

pp. 

Means 

.28 

18.7 

39.8 

24  17 

Q, 

.26 
.27 
.29 
.28 
.28 

17.2 
17.8 
19.3 
18.2 
17.6 

11 
20 
17 
6 
11 

7.54 

13.25 

10.39 

3.89 

7.37 

^i.  ....  ...... ...................... 

Oi 

-^j  . .... ...... ...... .... ....•• ...... 

Oa 

%^4     .   ....  ......   ......   .•«...  ....   ...... 

Ot 

>^7     .  ....    ......   ......   ....   ....   .... 

OOt 

Means 

V, 

Va 

.27 

18.0 

13.0 

8.49 

.21 
.26 
.21 
.20 
.25 

13.0 
17.3 
12.9 
12.9 
14.2 

32 
215 
339 

55 
117 

29.04 

146.65 

310.09 

50.31 

97.22 

Va 

V4 

v« 

.  Means 

.23 

14.1 

151.6 

126.66 

Size  of  specimen,  6  by  7  J  inches. 
Weight  of  ball,  15.7  ounces. 
Height  of  fall,  9  inches. 

The  acid  tests  were  parposely  made  severe  in  order  to  obtain,  if  pos- 
sible, a  better  idea  of  the  resistance  to  corrosion  than  is  given  by  the 
previous  test  of  sixty-three  hours. 

Seven  jars  containing  a  solution  of  1  part  of  hydrochloric  acid,  1  part 
of  sulphuric  acid,  and  98  parts  of  water,  by  weight,  were  prepared,  and 
two  specimens  of  each  variety  of  slate  were  immersed  in  each  for  one 
hundred  and  twenty  hours,  or  five  days,  the  solution  being  well  stirred 
once  a  day.  The  specimens  were  then  taken  out,  dried  for  forty  hours, 
weighed,  and  the  loss  of  original  weight  determined.  The  solution  was 
next  strengthened  by  adding  the  same  amount  of  the  two  acids,  and  the 
si>ecimens  were  then  replaced  for  another  one  hundred  and  twenty 
hours,  after  which  they  were  dried  and  weighed  again.  The  solution  was 
again  strengthened  by  the  addition  of  the  same  amount  of  acid,  and  the 
specimens  were  immersed  for  one  hundred  and  twenty  hours,  after 
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which  they  were  dried  and  weighed  as  before.  The  specimens  ased  for 
this  purpose  weighed  about  IJ  ounces  each,  and  tlie  scales  were  saf- 
flcieutly  delicate  to  detect  one-half  grain.  With  two  exceptions  they 
were  parts  of  the  pieces  previously  broken  in  the  impact  tests. 

In  the  following  table  the  percentages  of  loss  of  original  weight  at 
theendof  tbe  three  periods  aregtyen,  the  specimens  being  arranged  in 
order  of  corrodibility,  and  also  in  the  last  columns  the  mean  font-pounds 
of  work  per  pound  of  slate  required  to  cause  rupture  by  impact  and  the 
mean  specific  gravities.  These  figures  show  that  the  specific  gravity 
is  not  a  good  index  of  corrodibility,  but  they  plainly  indicate  that  the 
least  corrodible  slate  ofiers  the  greatest  resistance  to  impact,  althongU 
there  are  slight  exceptions  in  the  case  of  D  and  E. 

Corroiiibilily  teili  of  tlatea  bg  immeriion  in  acid  lotuthHs. 


SpecimeBi 

P.™„. 

SKKoflono 

vvlgbt. 

orHrk 
per  i«nnd 

SpKlflO 

grMYllJ. 

AfMrlSO 

ATtnUO 
boars. 

A«ar3« 

1.06 
1.22 

1.94 
1.04 

2.74 
2.79 

4.6 
3.5 
3.7 
G.4 
8.5 
24.2 
12S.7 

2.77 
2.77 
2.78 
2.78 
2.90 
2.8S 
2.81 

l.H 

1.08 
1.-13 

1.94 
1.60 
2.47 

2.76 
2.18 

2.98 

1.25 
.82 

2.03 
1.36 
1.48 

2.58 
2.09 

.83 
•  ftt 
.54 

1.J2 

1.28 
1.10 

1.70 

1.66 

.60 
.45 

.40 
.42 
.32 

.28 

1.19 

.so 

.90 

1.27 
1,32 

.94 
.81 
.03 

1.29 
1.12 
1.10 

Ph 

.30 
.00 
.00 

.87 
.17 
.09 

1. 11 
.34 
.17 

Vs 

Mean 

.00 

.13 

.25 

With  regard  to  the  progress  of  the  corrosion  with  time,  it  appears 
that  the  two  are  approximately  proportional.  A  marked  change  in 
color  of  the  Silurian  specimens  was  uoted,  the  dark  blue  becoming  a 
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grayish  white  after  the  last  immersion,  while  bat  a  slight  change 
appeared  in  Q,  and  P  and  Y  remained  ahnost  unaffected.  Change  in 
color  is  thus  a  direct  index  of  corrodibility,  both  being  due  to  the  same 
cause. 

As  the  result  of  the  investigations  thus  far  made,  it  may  be  con- 
cluded that  the  tests  for  density  and  softness,  although  of  importance 
for  slates  of  the  same  locality,  are  not  good  indications  of  the  strength 
and  weathering  qualities  of  those  of  different  regions;  that  the  tests 
for  porosity,  corrodibility,  and  llexual  strength  give  good  indications 
of  these  properties;  th^^t  the  results  found  for  strength  and  corrodi- 
bility when  mentally  combined  give,  on  the  whole,  an  excellent  idea  of 
the  value  of  the  slate;  and  that  an  impact  test  with  a  wooden  ball 
shows  both  strength  and  toughness,  while  it  at  the  same  time  indicates 
the  capacity  for  resistance  to  corrosion.  The  impact  test  may  be  there- 
fore recommended,  if  only  a  single  test  is  to  be  used,  as  one  that  can 
be  quickly  and  cheaply  made,  and  one  likely  to  give  reliable  informa- 
tion of  the  comparative  value  of  different  kinds  of  slate. 

The  following  matter  of  interest  in  connection  with  the  Welsh  slate 
quarries  is  taken  from  the  American  Slate  Trade  Journal,  Bangor, 
Pennsylvania,  issue  of  March,  1897. 

WELSH  SLATE  QUARRIES. 

English  slates,  instead  of  being  sold  by  the  square,  are  sold  by  the 
"mille,"  contracted  into  '*M,''  which  is  in  reality  1,200  slates.  To  this 
number  is  added  5  per  cent  for  breakage,  giving  a  standard  unit  of 
slate  of  1,260  pieces.  This  standard  is  practically  the  one  adopted  in 
all  foreign  countries,  and  it  becomes  necessary  for  American  quarry- 
men  and  dealers  to  familiarize  themselves  with  this  unit  in  order  to  do 
foreign  trade. 

A  few  of  the  principal  sizes  of  slates,  and  the  equivalent  in  squares 
of  1,260  pieces  of  each  size,  are  as  follows: 

Principal  sizes  of  elate  in  Wales, 

20  X  10,  M  =  7  squares  43  feet. 
24  X  12,  M  =  11  squares  3  feet. 
24  X  14,  M  =  12  squares  86  feet. 
22  X  12,  M  =  9  squares  97  feet. 
22  X  11,  M  =  9  squares  15  feet. 
18  X  10,  M  =  6  squares  56  feet. 
18  X    9,  M  =    5  squares  91  feet. 

Two  of  the  largest  slate  quarries  in  the  world  are  near  Bangor, 
North  Wales,  and  are  the  properties  of  Lord  Penrhyn  and  George  Wil- 
liam Duff-Asheton  Smith.  The  product  of  these  two  quarries  is  of 
excellent  quality  and  of  several  colors.  The  quarries  of  North  Wales 
yield  in  the  aggregate  something  like  500,000  tons  annually.  There  is 
but  one  slate-yielding  district  in  Great  Britain  that  may  fairly  claim 
distinction,  i.  e.,  the  Westmoreland  and  Cumberland  districts. 

18  GEOL,  PT  5 64 
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The  total  output  of  slate  from  the  quarries  in  the  United  Kingdom 
for  the  last  five  years,  up  to  and  including  1895,  is  as  follows: 

Total  output  of  slate  in  Great  Britain,  1891  to  1895. 


Year. 


1891 
1892 
1893 
1894 
1895 


Tonn. 


415,029 
418, 241 
438,998 
461, 673 
581,760 


Value. 


£987.  000 
1,025,922 
1, 107, 626 
1, 171, 366 
1, 274, 146 


North  Wales  furnishes  the  bulk  of  this,  two-thirds  of  it  from  open 
quarries  and  the  remaining  one-third  from  mines  or  true  underground 
excavations.  Of  the  581,760  tons  produced  during  1895,  429,419  tons 
came  from  quarries  and  152,341  tons  from  mines.  The  production  from 
quarries  during  1895  of  429,419  tons  was  made  up  as  follows: 

Distribution  of  the  quarry  product  of  slate  in  1896. 


Wales 

England  . . . 
Scotland  . . . 

Ireland 

Isle  of  Man 

Total 


288,000 
76,322 
43,886 
10,848 
10,363 


429, 419 


The  bulk  came  from  Wales,  and  out  of  the  total  of  288,000  tons 
258,587  tons  are  produced  in  Carnarvonshire  alone.  Most  of  this  comes 
from  the  Penrhyn  quarry,  the  output  from  which  in  1895  was  about 
100,000  tons,  and  the  Dinorwlc  quarry,  which  produced  the  same  year 
some  80,000  tons. 


BTONE. 


1011 


The  imports  of  foreign  slates  during  1895  were  as  follows; 

Imparts  of  $late  into  Great  BHtain  in  1895, 


Coantry. 


QoADtity,  In 

nam  Mr 

of  slates. 


8, 332;  065 
4, 586, 114 
1, 587, 810 


France 

Belgium 

United  States  of  America 

Portugal 1,177,320 

Holland 2,880 

Total 


15, 686, 189 


Yalne. 


£33,074 

21,907 

11,206 

5,496 

6 


71,689 


The  exports  daring  1895  were  of  the  value  of  £176,023,  and  were 
distributed  as  follows : 

Exports  of  slate  from  Great  Britain  in  2895, 


Coantry. 


Germany 

Denmark 

Austria ^ 

Australasia 

British  South  Africa 

Belgium 

Channel  Islands / « 

France / , . . . 

Argentine  Republic ^ 

British  Uruguay 

British  North  America 

British  West  Indies I 

Miscellaneous  •••..... 

Total    


Number  of 
slates. 


22,727,000 

2,323,300 

1, 195, 200 

832,800 

774,500 

559,500 

561,900 

448,900 

227,300 

209,500 

64,500 

51,400 

91^500 

80,043,30a 
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The  Penrhyn  quarry  is  the  largest  in  the  United  Elingdom,  produc- 
ing about  120,000  tons  of  slate  annually,  besides  stripping  top  rock  and 
rubbish  to  the  extent  of  1,500,000  tons  per  annum.  It  is  situated  at 
fiethesda,  near  Bangor,  and  the  slates  are  shipped  to  Port  Penrhyn, 
which  is  only  a  few  miles  from  the  quarry,  with  which  it  is  connected 
by  a  private  line  of  railway.  This  quarry  is  the  property  of  Lord 
Penrhyn,  and  is  under  the  management  of  Mr.  E.  A.  Young.  At  the 
time  of  writing,  however,  the  quarry  is  closed  in  consequence  of  a 
general  strike  of  the  3,000  workmen  engaged  in  the  quarry,  owing  to 
the  suspension  by  the  management  of  71  men. 

SANT)STONE. 


The  following  table  shows  the  output  of  sandstone  in  the  United 
States  for  the  year  1896: 

Value  of  i)ie  sandstone  product  in  1896,  by  States, 


State. 

Value. 

SUt«. 

Value. 

Alabama 

$48,000 

10,000 

1,400 

7,267 

58, 989 

426,029 

1,250 

16,060 

15,061 

32,847 

12,351 

Montana 

$3,250 

126,534 

223,175 

,     13, 250 

1, 679, 265 

446,926 

37,077 

4,100 

36,000 

7,860 

11,090 

24,693 

65,017 

16,465 

Arizona  -  - 

New  Jerse^"^ 

New  York 

North  Carolina . . . 
Ohio 

ArkansAS ........  . 

California 

Colorado 

Connection  t 

Georgia 

Pennsylvania 

South  Dakota.... 

,    Tennessee 

i    T^as 

Idaho 

Illinois 

Indiana  .... , 

Utah 

Iowa 

1 

Washington 

;    West  Virginia  ... . 

Wisconsin 

Wyoming 

Total 

Kansas 

18,804 

10. 713 

304,361 

111,  321 

202,900 

51,144 

Maryland 

Massachusetts 

Michigan 

4, 023, 199 

Minnesota 

Missouri 

The  value  of  the  output  in  1895  was  $4,211,314.    It  is  evident  that 
there  has  been  some  falling  oft'  during  the  past  year. 
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The  following  table  shows  the  output  of  sandstone,  by  years,  from 
1880  to  1896: 

Value  of  9aHdatone,  5y  States,  fr&m  1890  to  2896, 


State. 


I 


Alabama 
Arizona  . 

ArkaniiaB 

California 

Colorado 

Conneotiont 

Florida 

Georgia 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maryland 

Massachusetts . . 

Michigan 

Minnesota 

Missonri 

Montana 

Nevada  

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina  . 

Ohio 

Oregon 

Pennsylvania... 
Rhode  Island... 
South  Dakota  . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia .. 

Wisconsin 

Wyoming 

Total 


1890. 


$43,965 

9,146 

25,074 

175, 598 

1,224,098 

920,061 

(«) 
(a) 

2,490 

17,896 

43,983 

80,251 

149,289 

117, 940 

10,605 

649.097 

246, 570 

131,979 

155,557 

31,648 

(a) 

3,750 

597,309 

186,804 

702,419 

12,000 

3,046,656 

8,424 

1, 609, 159 

(a) 
93,570 

2,722 

14,651 

48,306 

(a) 

11,500 

75,936 

140,687 

183,958 

16,760 


10, 816, 057 


1881. 


$30,000 
1,000 
20,000 
100,000 
750,000 
750,000 


10,000 

90,000 

50,000 

80,000 

80,000 

10,000 

400,000 

275,000 

290,000 

100,000 

35,000 


400,000 

50,000 

500,000 

15,000 

3,200,000 


750,000 


25,000 


6,000 
36,000 


40,000 
75,000 
90,000 
417,000 
25,000 


8, 700, 000 


1802. 


$32,000 

35,000 

18,000 

50,000 

550,000 

650,000 


2,000 

3,000 

7.500 

80,000 

25,000 

70,000 

65,000 

5,000 

400,000 

500,000 

175,000 

125,000 

35,000 


350,000 

20,000 

450,000 


3,300,000 

35,000 

650,000 


20,000 


48,000 
40,000 


75,000 

85,000 

400,000 

15,000 


8, 315, 500 


a  Sandstone  valued  at  ^26,199  was  prwluced  by  Rhode  Island,  Nevada,  Vermont,  Florida,  and  Georgia 
together,  and  this  snm  is  included  in  the  total. 
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Value  of9and8Ume,  bjf  8taie8,from  1890  to  i^d^— Continued. 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Conneotiont 

Florida 

Georgia , 

Idaho 

Illinois , 

Indiana 

Iowa 

Kansas 

Kentaoky 

Maryland 

Massachusetts . . . 

Michigan 

Minnesota 

Missouri 

Montana 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina . . 

Ohio 

Oregon 

Pennsylvania  .., 

Rhode  Island 

South  Dakota  . . 

Tennessee 

Texas  

Utah 

Vermont 

Virginia 

Washington 

West  Virginia.. 

Wisconsin 

Wyoming 

Total 


1803. 


1894. 


$5,400 

46,400 

3,292 

26,314 

126, 077 

570, 346 


2,005 
16,859 
20,000 
18,347 
24,761 
18,000 
360 
223,348 
75,547 
80,296 
75, 701 
42,300 


267,514 

4,922 

415, 318 


2, 201, 932 


622,552 


36,165 


77, 675 
136,462 


3,830 

15,000 

46,135 

92,193 

100 


5, 295, 151 


$18,100 


2,365 

10,087 

69,105 

322,934 


11,300 
10,529 
10, 732 
22,120 
11,639 
30,265 
27,868 
3,450 

160,231 

34,066 

8,415 

131,687 
16,500 


217, 941 

300 

450,992 


1, 777, 034 


349, 787 


9,000 


62,350 
15,428 


2,258 

6,611 

63,865 

94,888 

4,000 


3, 955, 847 


1895. 


$31,930 
20,000 
13,228 
11,933 
63,237 

397,853 


6,900 

6,558 

60,000 

5,575 

93,394 

25,000 

16,836 

339,487 

159, 075 

74,700 

100,000 

31,069 


111,  823 
2,700 

415,644 
3,500  . 
1, 449, 659 


500,000 


26,100 


97,336 
5,000 


14, 777 
40,000 
78,000 
10,000 


1896. 


$48,000 

10,000 

1,400 

7,267 

58,989 

426,029 


1,250 
16,060 
15,061 
32,847 
12,351 
18,804 


10. 713 
304,361 
111,  321 
202,900 

51,144 
3,250 


126,534 

223,175 

13,250 

1, 679, 265 


446,926 


37,077 
4,100 

36,000 
7,860 


11,090 
24,693 
65,017 
16,465 


4, 211, 314  I  4, 023, 199 
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THE   SANDSTONE   INDUSTRY   IN   THE  VARIOUS   STATES. 

Arizona. — ^Arizona  seems  to  have  gotten  steadily  under  way  as  a 
sandstone-prodacing  State,  and  in  spite  of  hard  times  yielded  $10,000 
worth  of  product  in  1896.  That  a  comparatively  new  enterprise  should 
have  done  anything  at  all  last  year  speaks  well  for  its  standing. 

The  following  information  was  submitted  by  the  Arizona  Company, 
operating  quarries  at  Flagstaff.  The  crushing-strength  tests  were 
made  at  the  navy-yard,  Washington,  D.  C,  in  June,  1889: 

Crushing  ie$ta  of  sandstone  from  Flagstaff ^  Arizona, 


No. 

IMmenHioDS. 

Cracked  at — 

CrusUed  at— 

Inehea. 

Pounda. 

Po\md». 

1 

2.01x2.03x1.98 

23,000 

23,490 

2 

2.00x2.02x2.00 

24,000 

25, 110 

3 

2.00x2.01x2.01 

25,000 

25,490 

4 

2.00x2.00x2.00 

22,100 

22,  UO 

The  following  analytical  results  were  obtained  by  Prof.  F.  W.  Clarke, 
of  the  United  States  Geological  Survey. 

Analysis  of  sandstone  from  Flagstaff ^  Arizona. 


Per  cent. 


Silica  insoluble  in  acid 

Solnble  silici* 

Alnmina  (AljOa) 

Ferric  oxide  (FejOa)  - . . 
Ferrous  oxide  (FeO) . . . 

Lime  (CaO) 

Magnesia  (MgO) 

Carbon  dioxide  (CO:).. 
Water  (H.O)  at  UOOC. 
Water  at  red  heat 


Total 


79.15 
.04 

1.30 

2.45 
None. 

7.76 
.23 

5.77 
.32 

2.94 


99.96 


Si)6cific  gravity 

Weight  per  cubic  foot  (dry) pounds. 

Percentage  of  water  absorbed  (saturated) 


2.346 

142 

3.76 


1016 


MINERAL   RESOURCES. 


The  following  information  is  the  result  of  investigations  by  Profc 
E.  W.  Hilgard,  of  the  Agricaltaral  Experiment  Station,  University  of 
Oalifornia. 

CompoBition  of  aandntone  from  Flagaiaffj  Arizona. 


Per  cent 

Sand  aud  siliceous  cement 

Carbonate  of  lime 

71.33     ' 
14.63 

Crystallized    insoluble   silicates    embedded   in 
cement 

8.23 

Soluble  silicates  (zeolites)  forming  part  of  cement . 
Ferric  oxide 

2.67 
2.07    \ 

Moisture 

.06 

Chemically  combined  water  and  loss 

Total 

.07    1 

99.06 

The  Stone  in  its  natural  condition,  on  prolonged  immersion,  absorbs 
about  4  per  cent  of  its  weight  in  water.  Its  base  is  formed  by  about 
71  per  cent  of  sand  consisting  of  angular  grains  of  quartz  and  feldspar, 
cemented  by  a  cement  chiefly  siliceous,  with  a  small  proportion  of  zeo- 
litic  material,  which  has  been  subsequently  to  its  formation  impreg- 
nated with  a  solution  of  lime  carbonate,  the  latter  now  forming  nearly 
15  per  cent  of  the  mass.  Its  red  color  is  due  to  a  small  amount  of  red 
oxide  of  iron  (red  ocher),  unchangeable  in  color,  which  has  apparently 
no  part  in  the  cement  of  the  stone.  On  treatment  with  dilute  muriatic 
acid,  the  carbonate  of  lime  is  dissolved  without  materially  afl'ecting  the 
firmness  of  the  stone,  even  after  remaining  in  the  acid  for  four  days. 

On  treatment  with  strong  hot  muriatic  acid  for  six  hours  (at  steam 
heat)  the  stone,  though  whitened  by  the  solution  of  the  iron  oxide  and 
by  the  partial  decomposition  of  the  zeolitic  portion  of  the  cement,  still 
retains  its  form  and  coherence,  although  sensibly  softened.  This  stone 
is  a  very  durable  one.  From  its  slight  absorption  of  water  it  is  not 
liable  to  be  injured  even  by  freezing,  and  it  is  certain  to  endure  well  in 
the  climate  of  California,  even  where,  as  in  cities,  the  rain  water  and  air 
may  be  somewhat  acid.  The  fact  that  the  stone  is  not  dependent  upon 
the  carbonate  of  lime  for  its  coherence,  as  shown  by  the  above  experi- 
ments, removes  it  from  the  class  of  calcareous  sandstones,  properly  so 
called,  which  almost  necessarily  disintegrate  when  subjected  to  city 
smoke.  Its  color  is  practicably  unalterable  and  is  very  attractive,  as 
shown  in  numerous  large  buildings  in  Denver  and  elsewhere. 

California. — As  is  the  case  with  the  other  varieties  of  stone  in  Cali- 
fornia, but  little  was  done  in  1896.  Better  conditions  of  trade  must 
exist  before  any  material  improvement  in  the  industry  can  be  expected. 
The  output  was  small  and  less  than  in  1895.  Sandstone  from  quarries 
at  Niles,  Alameda  County,  showed  as  the  average  result  of  tests  on  ten 
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samples  a  crashing  strength  of  10,000  pounds  to  the  square  inch.  The 
tests  were  made  at  the  University  of  California. 

Co^oro^.— Prodaction  fell  off  from  $63,237  to  $58,989  in  1896.  In 
prosx>eroas  times  Colorado  is  capable  of  producing  and  selling  much 
larger  quantities  than  have  been  quarried  during  the  past  few  years. 
Lack  of  demand  is  all  that  prevents  the  opening  of  a  number  of  easily 
worked  quarries.  ' 

Connecticut. — The  sandstone  industry  of  Connecticut  is  a  very  impor- 
tant one.  Production  increased  from  a  valuation  of  $397,853  in  1895  to 
$426,029  in  1896.  The  most  productive  quarries  are  those  near  Crom- 
well and  Middletown,  which  are  well  known  and  have  been  productive 
for  many  years. 

The  following  results  of  crushing  tests  made  by  Maj.  J.  W.  BeiUy,  of 
the  Watertown  Arsenal,  were  submitted  by  the  Brainerd,  Shaler,  and 
Hall  Quarry  Company  of  Portland.  They  show  the  resistance  to  grad- 
ually applied  pressure,  surface  faced  with  plaster  of  Paris  to  secure 
even  bearings  in  the  testing  machine,  pyramidal  fractures. 

Physical  tests  of  Connecticut  sandstone. 


Tent 
No. 

Marks. 

Dimensions. 

Sec- 
tional 
area. 

Ultimata  strength. 

Height. 

Inches. 
2.50 
2.50 
2.98 
2.95 
2.51 
2.48 

Compressed 
snrface. 

First 
crack. 

,  Foands 

Total.          P«' 
*^        square 

inch. 

Classlflcation. 

7330 
7331 
7332 
7333 
7334 
7335 

No.l  A 
No.  1  B 
No.  IC 
No.  ID 
No.  2  A 
No.  2  B 

Inches. 
2.50 
2.48 
3.00 
2.98 
2.55 
2.48 

Inches. 
2.45 
2.47 
2.95 
2.97 
2.53 
2.52 

8q.  in. 

6,13 

6.13 

8.85 

8.85 

6.45 

6.25 

Pounds. 
84,800 
81,  700 
123,200 
122,000 
63,850 
58,340 

Pountls. 
85,700 
81,  700 
123, 200 
132, 950 
63,850 
58,340 

13, 980 
13,330 
13,920 
15,020 
9,900 
9,330 

1st  quality. 

Do. 
2d  quality. 
3d  quality. 
Bridge. 

Do. 
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The  following  tests  by  Mr.  Ira  H.  Woolson,  M.  E,,  of  the  Engineer- 
ing Department,  Columbia  College,  School  of  Mines,  were  made  in  the 
latter  part  of  December,  1896.  These  results  were  submitted  by  the 
Middlesex  Quarry  Company,  of  Portland. 

Physical  tenia  of  Portland  sandstone. 


Test  Dumber 

How  tested 

Grain 

Shape  of  test  piece 

Length  or  height  in  inches 

Diameter  or  breadth  in  inches. 

Thickness  in  inches 

Area  in  square  inches 

Stress  in  pounds  compression  : 

First  crack 

Maximum 

Per  square  inch  maximum 


Hark. 

1. 

2. 

3. 

4. 

1653 

1654 

1655 

1656 

Bed. 

Bed. 

Bed. 

Bed. 

Fine. 

Fine. 

Fine. 

Fine. 

Cube. 

Cube. 

Cube. 

Cube. 

3.017 

2.982 

3.000 

3.006 

3.017 

3.005 

3.010 

2.983 

3.019 

2.989 

3.019 

3.015 

9.108 

8.981 

9.087 

8.993 

100,000 

94,000 

75,200 

ni,ooo 

105,700 

94,000 

87,500 

112,400 

11,605 

10,466 

9,629 

12,498 

Average  resistance,  11,049  x)ouuds  per  square  inch. 


Transverse  tests. 


No.  of 
teat. 

Distance 
betweeu 

end 
sapporte. 

Dimensions. 

Ultiinate  strength. 

Breadth. 

Depth. 

Total. 

Modulus  of 
rupture  R. 

1669 
1670 
1671 
1672 

Inches. 
19 
19 
19 
19 

Inches. 
3.99 
4.00 
4,00 
3.98 

Incfies. 
6.00 
6.00 
5.99 
6.00 

Pounds. 
11,500 
9,400 
10,200 
10,900 

Pounds, 
2,282 
1,860 
2,025 
2,168 

Average  modulus  of  rupture  E.  2,084  pounds. 
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The  following  compression  and  transverse  tests  were  made  by  Prof. 
Ira  H.  Woolson,  of  New  York  City: 

Additional  teat€  of  sandstone  from  Portland,  Connecticut, 


\ 

Mark. 

1. 

2. 

3. 

4. 

Test  number 

1657 

Bed. 

Moderately 
coarse. 

1658 
Bed. 
Fine. 

1659 
Bed. 
Fine. 

1660 

Bed. 

Very 
coarse. 

How  tested 

Grain 

Shane  of  test  Diece 

Cube. 

Cube. 

Cube. 

Cube. 

Original  dimensions : 

Length  or  height  in  inches. 

3.017 

2.977 

3.007 

3.011 

Diameter   or   breadth   in 
inches 

3.004 
3.007 

3.000 
3.011 

3.022 
3.003 

3.014 
3.005 

Thickness  in  inches 

Area  in  square  inches 

9.033 

9.033 

9.075 

9.057 

First  crack 

107,600 

98,200 

112,400 

102,300 

Stress  in  pounds  compression : 

Maximum  on  specimen 

110, 400 

98,200 

112,400 

102,400 

Maximum  per  square  inch. 

12, 221 

10, 871 

12,385 

11,306 

Transverse  tests. 
[All  tested  on  edge  of  grain,  or  rigkt  angled  to  bed.] 


Number 
of  teata. 

Difltance 
between 

end 
aupporta. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modalna  of 
niptare  R. 

1665 
1666 
1667 
1668 

Jnehes. 
19 
19 
19 
19 

Inches. 
4.02 

3.99 

4.01 

4.00 

Inches. 
6.01 
5.98 
6.00 
6.01 

Pounds. 
9,500 
9,300 

10,500 
9,800 

Pounds. 
1,864 

1,857 

2,073 

1,933 

1 
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The  following  oompresslon  and  transverse  tests  of  brownstone  for 
the  New  England  Brown  Stone  Qaarries  were  made  by  Prof.  I.  H. 
Woolson,  of  New  York  City: 

Physical  tesU  of  New  England  brownstonef  Portland,  Connecticut. 


Mark. 


1. 


Test  number 

How  tested 

Grain .' 

Shape  of  test  piece 

Original  dimensions : 

Length  or  height  in  inches 

Diameter  or  breadth  in  inches. 

Thickness  in  inches 

Area  in  square  inches 

First  crack 

Stress  in  pounds— compression : 

Maximum  on  specimen 

Maximum  per  square  inch 


1649 
Bed. 
Fine. 
Cube. 

3.019 
3.020 
2.995 
9.044 
111,800 

117, 100 
12,947 


2. 


1650 
Bed. 
Fine. 
Cube. 

3.037 
3.010 
3.035 
9.135 
110,000 

110,000 
12,041 


3. 


1651 
Bed. 
Fine. 
Cube. 

3.021 
3.043 
3.034 
9.232 
117, 100 

117, 100 
12,947 


1652 
Bed. 
Fine. 
Cube. 

3.026 
3.035 
3.048 
9.250 
92,400 

98,000 
10,594 


Transverse  tests. 
[All  tested  on  edge,  at  right  angles  to  bed.] 


No.  of 
teat. 

Distance 
between 

end 
supports. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Depth. 

Total. 

Modulus  of 
rupture  S. 

1673 
1674 

InchsM. 
19 
19 

Indies. 
4.01 
4.11 

Inches. 
5.99 
6.04 

Poundt. 

9,900 

10,400 

P(»md». 
1,961 
1,977 

STONE. 
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Stone  from— 

Num- 
ber. 

Crushed  at — 

Resistance 

per  square 

incn. 

Brainerd.  Shaler  &.  Hall  Ouarrv  Co 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

PoundM, 
110,400 

98,200 
112, 400 
102,400 
105,700 

94,000 

87,500 
112, 400 
117, 100 
110,000 
117, 100 

98,000 

PoundM. 
12,221 
10, 871 
12,385 
11,31)6 
11,605 
10,466 
9,629 
12,498 
12,947 
1^,041 
12,947 
10,594 

Middlesex  Qaarry  Co 

• 

Now  Koffland  Brown  Stone  Co 

'  By  Prof.  Ira  H.  Woolson,  E.  M.,  School  of  Mines,  Colombia  University,  New  York. 

Total  Dumber  of  specimens,  12. 

Average  resistance  of  the  12  specimens,  11,625. 

TRANSVERSE  TESTS;  SECTIONS  4  BF  6  BY  20  INCHES. 


From— 

Num- 
ber. 

Ultimate 
strengtli. 

Hodiilns  of 
rupture,  R. 

Brainerd.  Shaler  &  Hall  Quarry  Co 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 

Pounda. 

9,500 

9,300 
10,500 

9,800 
11,500 

9,400 
10,200 
10,900 

9,900 
10,400 

Pounda. 
1,864 
1,857 
2,073 
1,933 
2,282 
1,860 
2,025 
2,168 
1,961 
1,977 

• 

Middlesex  Qaarry  Co 

New  England  Brown  Stone  Co 

Total  specimens,  10. 

Distance  between  supports,  19  inches. 

Average  modulns  of  rupture  R.,  2,000  pounds. 
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Idaho, — Sandstone  is  produced  near  Boise  to  a  limited  extent.  Pro- 
duction reached  a  valuation  of  $16,060  in  1896,  an  increase  over  1895. 

Illinois, — ^The  value  of  the  output  in  1896  was  $15,061^  about  double 
the  output  of  1895.    The  industry  in  Illinois  has  never  been  large. 

Indiana.— The  value  of  the  product  in  1896  was  $32,847;  in  1895  it 
was  $60,000.  In  1891  the  corresponding  figure  was  $90,000.  See  report 
for  1895  for  detailed  information  on  Indiana  sandstone.  In  addition  the 
following  results  of  investigation  by  Prof.  W.  S.  Blatchley,  State  geolo- 
gist of  Indiana,  are  submitted.  Thjs  rex)ort  was  made  in  November, 
1895. 

Crushing  teaU  of  sandstone  from  Biverside,  Indiana. 


1.  Gray  sample 


Per  square 
inch. 


Pounds. 
6,000 


2.  Blue  sample 6, 090 


Chemical  analysis  of  sandstone  from  Biverside,  Indiana. 


Insolable  residue  (silica  SiO^) 

Alumina  (AI2O3) 

Iron  oxide  (Fe^Oa) 

Lime(CaO) 

Total 


Per  cent. 


93.16 

1.60 

2.69 

.13 


97.58 


The  analysis  shows  but  little  material  injurious  to  the  durability  of 
the  stone.  The  following  are  the  results  of  the  absorption  and  fire«tests 
made  at  the  Kose  Polytechnic  Institute,  of  Terre  Haute,  Indiana,  on 
specimens  of  stone  from  same  quarry: 

Each  specimen  was  soaked  in  water  25  hours,  having  previously  been 
carefully  weighed.  It  was  then  removed,  wiped  dry,  and  weighed  again. 
The  results  were  as  follows: 

Bluestone,,  specimen  C :  Water  absorbed  in  per  cent  of  dry  weight, 
6.8  per  cent.  Specimen  O2 :  Water  absorbed  in  per  cent  of  dry 
weight,  4.8  per  cent.  Graystone,  specimen  D :  Water  absorbed  in  per 
cent  of  dry  weight,  6.1  per  cent.  Specimen  Dj:  Water  absorbed  in 
per  cent  of  dry  weight,  5.8  per  cent. 

In  fire  tests  of  blue  Biverside  sandstone  the  cold  specimen  and  cold 
lead  were  placed  in  crucible  and  heated  until  lead  would  melt  on  sur- 
face of  stone;  the  specimen  was  then  cooled  in  air.  It  cracked  through 
center,  though  pieces  did  not  separate.  Specimen  No.  2,  gray  River- 
side sandstone,  gave  the  same  results  as  above  in  every  respect. 
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Iowa. — A  small  output  was  obtained  in  1896.  The  industry  is  not 
yet  important  in  this  State. 

Kansas, — A  small  quantity  of  sandstone  is  annually  produced. 

Maryland, — A  small  amount  of  sandstone  is  annually  produced  in 
Montgomery  County. 

MassoAihtisetts, — The  sandstone  output  of  1895  amounted  to  a  valua- 
tion of  $339,487 ;  the  figure  for  1896  was  $304,361.  Most  of  the  prod- 
uct comes  from  quarries  at  Worcester  and  East  Long  Meadow. 

Michigan. — The  value  of  the  output  declined  from  $159,075  in  1895 
to  $111,321  in  1896.  In  prosperous  times  the  output  would  undoubtedly 
be  much  greater,  as  the  sandstone  is  well  known  and  popular;  some  of 
it  is  quarried  for  abrasive  purposes. 

Minnesota, — The  production  of  sandstone  in  Minnesota  has  shown  a 
large  increase  during  the  past  year,  namely,  from  a  valuation  of  $74,700 
in  1895  to  $202,900  in  1896.  This  is  due  to  largely  increased  operations 
of  a  few  firms  in  Pine  County. 

The  following  is  an  analysis  of  the  Kettle  Eiver  sandstone  by  Pro£ 
N.  H.  Winchell: 

AnalyM  of  Kettle  River  sand$tane. 


Water  (HaO) 

Silica  (SiOi) 

Alumina  ( Al^Os) ^ 

Ferric  oxide  (Fe^Oa) j  Slight  tr. 

Lime  (CaO) '  .42 


0.00 

98.69 

1.06 


Magnesia  (MgO) 
Soda(Na20) 


V 


.01 
.17 


Total 100.35 


The  following  crushing  tests  of  the  same  stone  were  made  at  the 
Watertown  Arsenal : 


Crushing  strength  of  Kettle  Biver  sandstone. 


4-inch  cube. 
4-inch  cube. 


Total  poundg.    ^^\^"^ 


204,100 
109,900 


Pounds. 
12,295 
12,799 


Missouri, — About  half  as  much  quarrying  was  done  in  1896  as  in  1895. 
The  value  of  the  output  in  1896  was  $51,144. 
Montana. — Very  little  was  done  in  1896. 


1024 


MINERAL    RESOURCES. 


New  Jersey. — An  increase  of  output  characterized  the  industry  in 
1896.  The  value  in  1895  was  $111,823;  in  1896,  $126,534.  Sandstone 
from  Montclair,  New  Jersey,  is  reported  to  have  shown  a  crushing 
strength  of  23,000  pounds  to  the  square  inch. 

Neic  York. — ^The  sandstone  output  was  valued  at  $415,644  in  1895, 
but  the  depressed  conditions  of  trade  permitted  of  only  $223,175  in 
181)6.  The  sandstones  of  New  York  enjoy  a  long-established  reputa- 
tion for  their  general  desirability  as  building  stones. 

N'orth  Carolina. — Production  increased  from  $3,500  in  1895  to  $13,250 
in  1896.  The  following  is  a  statement  of  the  results  of  an  analysis  of 
brownstone  from  the  Aldrich  stone  quarries  at  Sanford,  North  Carolina. 
The  analysis  was  made  by  Dr.  F.  A.  Oenth,  jr. : 

Analysis  of  brown  sandstone  from  Sanford,  North  Carolina, 


Moisture 

Silica  (SiO.) 

Ferric  oxide  (Fe^O  ) 

Alumina  (AI2O3) 

Magnesia  (MgO) 

Lime(CaO) 

Potash  and  soda  (KsO  and  Na^O) 

Total 


Per  cent. 


0.79 
81.59 

4.38 

10.81 

.33 

1.02 

1.08 


100.00 


The  greater  portion  of  this  rock  consists  of  a  hard-grained  quartz 
sand,  mixed  with  silicates  not  easily  acted  upon  by  atmospheric 
influences. 

Sandstone  from  Moore  County  has  also  been  analyzed.  The  follow- 
ing table  gives  results : 

Analysis  of  sandstone  from  Moore  County,  North  Carolina. 


Silica  (SiOa) 

Aluniina  (AI2O3) 

Ferric  oxide  (FeiOg) 
Manganese  (MnO.>)  . 

Lime  (CaO) 

Maguesia  (MgO)  — 

Potash  (K2O) 

Combined  water.. .. 

Total 


84.97 

10.31 

1.41 

.07 

1.05 

.79 

.24 

1.15 


99.99 


STONE.  1025 

Ohio, — Ohio  stands  far  in  the  lead  of  all  other  States  in  the  produc- 
tion of  sandstone.  Most  of  the  product  comes  from  quarries  in  the 
northern  part  of  the  State.  The  value  of  the  output  in  1895  was 
$1,449,659 ;  in  1896  the  value  was  $1,679,265.  It  is  evident  that  a  very 
substantial  advance  was  made.  Strikes  characterized  the  industry  at 
certain  localities  during  the  year.  The  product  is  used  for  building, 
curbing,  flagging,  grindstones,  and  whetstones. 

Pennsylvania, — The  output  of  sandstone  in  1895  was  valued  at 
$500,000;  in  1896  the  figure  was  $446,926;  a  decrease.  The  following 
paper  by  Prof.  T.  C.  Hopkins,  of  State  College,  is  a  valuable  contribution 
to  the  literature  on  the  subject  of  sandstones,  representing  as  it  does 
careful  and  laborious  research  in  connection  with  this  important  item 
of  the  mineral  resources  of  Pennsylvania. 

BBOWNSTONES  OP  PBimSYLVANIA. 
By  T.  C.  HoPKiifs. 

Brownstones  are  among  the  oldest,  best  known,  and  handsomest 
building  stones  used  in  this  country.  The  brownstone  fronts  of  New 
York  and  other  Eastern  cities  are  found  in  the  most  fashionable  parts 
of  the  cities  and  in  great  numbers.  It  is  true  that  some  years  ago  the 
use  of  brownstone  was  simply  fashion,  so  much  so  that  all  the  quarries, 
running  to  their  full  capacity,  could  not  supply  the  demand.  As  a 
result  there  are  long  blocks  of  gloomy  brownstone  houses,  with  no 
mingling  of  colors  and  little  variety  of  form  to  relieve  the  monotony. 
A  reaction  has  now  set  in  and  the  fashion  is  for  light  stone.  As  a 
result  we  shall  in  a  few  years  have  similar  monotonous  blocks  of  light- 
colored  limestone,  marble,  and  sandstone.  By  the  time  this  second 
climax  is  passed  a  more  rational  mode  of  procedure  will  prevail;  archi- 
tects and  builders  will  begin  to  use  stone  that  will  harmonize  with  the 
plan  and  style  of  the  building  and  with  its  location  and  surroundings. 
Good  building  stone  of  different  kinds  and  different  colors  will  be  in 
demand.  The  use  of  brownstone  will  again  increase,  as  it  is  a  useful 
and  valuable  building  stone  if  properly  used  and  not  abused. 

Much  has  been  written  on  the  paleontology,  structural  features,  and 
relations  of  Eastern  brownstones  and  published  in  the  various  journals 
and  proceedings  of  scientific  societies.  These  papers  are  all  classified 
and  enumerated  in  Bulletin  85  of  the  United  States  Geological  Survey — 
The  Newark  System,  by  Prof.  I.  C.  Eussell — and  only  those  that  have 
any  bearing  on  the  economics  of  the  Pennsylvania  brownstones  are 
mentioned  below.  All  of  these  are  very  brief,  very  general,  and,  with 
one  exception,  local.  There  may  possibly  be  a  few  references  to  the 
occurrence  of  the  brownstone  in  other  reports  of  the  Pennsylvania  Geo- 
logical Survey,  but  none  that  have  any  bearing  on  the  economic  side 
of  the  question.  Prof.  George  P.  Merrill's  work  on  building  stones 
and  the  Tenth  Census  Report  referred  to  below  describe  briefly  the 
buUding  stones  of  all  the  States. 

18  GEOL,  FT  5 65 
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1.  D'Invilliers,  £.  y.  Annual  Report  Geological  Survey  of  Pennsylvania,  1886, 
Part  IV,  pp.  1563-1567,  Paint,  Iron  Ore,  Limestone,  and  Serpentine. — Brief  descrip- 
tion of  the  brownstone  quarries  in  the  vicinity  of  Hummelstown. 

2.  Frazer,  Persifor.  Report  of  a  geological  survey  of  Chester  County,  1880,  C  4, 
Second  Pennsylvania  Geological  Survey,  pp.  178-214. — The  stratigraphic  and  pale- 
ontologic  relations  of  the  Mesozoic  red  sandstone  in  Chester  County. 

3.  Frazer,  Persifor,  J  r.  The  geology  of  Lancaster  County,  Second  Geological 
Survey  of  Pennsylvania,  1877,  CCC. — Mentions  the  occurrence  of  the  New  Red  Sand- 
stone in  Lancaster  County. 

4.  Ltman,  Benj.  Smith.  Report  on  the  New  Red  of  Bucks  and  Montgomery  coun- 
ties, by  Bei^.  Smith  Lyman,  in  Summary  Final  Report  Geology  of  Pennsylvania, 
Vol.  Ill,  part  2,  pp.  2589-2638,  1895. — Gives  geologic  and  topographic  map  and  cross 
sections  of  the  New  Red  of  Bucks  and  Montgomery  counties,  with  a  detailed  account 
of  the  stratigraphy,  paleontology,  and  general  scientific  features;  brief  mention  of 
the  economic  features. 

5.  Merrill,  G.  P.  Stones  for  building  and  decoration,  Wiley  &  Son,  New  York, 
1891,  pp.  279-281.— Also  in  Smithsonian  Report,  part  2,  1886. 

6.  Shaler,  N.  S.  Description  of  quarries  and  quarry  regions.  Tenth  Census,  Vol. 
X,  pp.  156-157. — One  of  the  best  short  descriptions  of  the  brownstones  of  Pennsyl- 
vania. 

general  properties  op  brownstones. 

Definition. — It  might  at  first  glance  seem  superfiaous  to  offer  a  defi- 
nition of  such  a  simple  term  as  brownstone,  but  tbe  very  fact  that  it  is 
used  with  different  meanings  in  the  market  is  a  reason  why  it  is  advis- 
able to  state  the  significance  of  the  word  as  used  in  this  report. 

If  all  the  brownstone  occurred  in  one  locality  and  were  all  of  one 
shade  or  color  the  term  would  be  self-explanatory,  but  stone  with  a 
more  or  less  brown  tint  occurs  in  a  dozen  or  more  States  and  at  several 
difierent  geologic  horizons,  some  of  which  may  be  called  brown  by  one 
person  and  red,  gray,  brown,  or  something  else  by  another.  In  some 
localities  the  term  brownstone  signifies  the  Portland,  Connecticut, 
stone,  because  that  is  used  in  such  large  quantities  and  ho  other  is 
there  known.  With  some  persons  it  signifies  any  rock  from  the  Meso- 
zoic or  Kew  Red  formation,  whether  it  be  really  brown  or  not.  In  this 
report  the  term  is  used  for  any  stone  that  has  a  brown  or  red  color, 
irresi)ective  of  locality  or  the  geological  formation  in  which  it  occurs. 
A  light  stone  which  is  brown  only  in  places,  and  which  occurs  in  the 
!N'ew  Bed  formation,  is  also  included,  because  it  is  closely  associated 
with  brownstone,  often  in  the  same  quarry,  and  because  it  frequently 
passes  in  the  market  as  brownstone.  Some  of  the  so-called  Trenton 
brownstone  is  not  brown  at  all.  There  is  also  included  red  or  brown 
stone  from  the  Paleozoic  rocks  which  may  not  be  generally  known  in 
the  market  under  the  name  brownstone,  but  which  is  as  truly  brown  in 
color  as  many  of  the  original  brownstones.  Hence  the  term  is  here  used 
to  designate  a  sandstone  with  a  brown  or  red  color,  rather  than  a  brown- 
stone from  any  particular  locality  or  formation.  The  red  or  brown 
marbles  are  not  included. 

Colors, — Brown  is  defined  as  a  dark  color  shading  toward  red, 
yellow,  or  black,  and  may  be  produced  by  a  mixture  of  these  colors  J 
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We  can  thus  see  that  there  may  be  an  almost  infinite  number  of  shades 
of  brown,  grading  insensibly  into  red,  yellow,  or  black,  and  that  there 
may  be  a  wide  divergence  of  opinion  as  to  where  the  division  should  be 
made.  In  the  sandstones  the  change  is  most  frequently  toward  the 
red,  less  commonly  toward  the  yellow.  So  close  is  the  relation  that 
the  same  stone  is  called  by  some  dealers  red  and  by  others  brown. 

From  the  standpoint  of  color  it  is  one  of  the  best  of  building  stones, 
not  only  from  the  wide  range  of  shades  to  select  from  but  from  the 
inherent  beauty  and  richness  of  many  of  the  shades,  and,  what  is  of 
great  importance  in  architecture,  the  permanency  of  the  color.  There 
is  probably  not  another  color  common  among  building  stones  that  is  as 
permanent  and  as  little  liable  to  tarnish  as  brown.  Where  brownstone 
is  used  to  excess^  particularly  dark  shades,  and  along  narrow  streets, 
it  is  gloomy  and  somber.  It  is  at  its  best  advantage  when  used  along 
with  other  colored  building  stones,  or  at  least  with  the  liberal  use  of 
lighter  brownstones.  The  darker  colored  stones,  while  more  somber 
than  the  lighter  shades,  show  the  dirt  and  stains  of  the  city  atmosphere 
less  and  are  in  this  respect  better  adapted  to  base  courses  and  trim- 
mings. The  inherent  beauty  and  permanency  in  the  color,  together 
with  its  durability  in  combination  with  stones  of  other  colors  for  archi- 
tectural effect,  will  always  cause  a  demand  for  brownstone  by  the  best 
architects. 

The  brownstones  of  Pennsylvania  have  as  wide  a  range  in  color  as 
those  of  any  other  State.  There  is  the  rich  blue- brown  and  red-brown 
stone  of  Hummelstown,  the  dark-brown  at  Mohnsville,  the  light  red- 
brown  at  Cornwall,  the  light  purplish-brown  at  Newtown  and  Yardley, 
the  very  light  brown  to  gray  at  Lumberville,  Grenoble,  and  Fort 
Washington,  the  light  pink  south  of  Birdsboro,  and  the  light  red  and 
dark  red  at  White  Haven  and  Laurel  Bun. 

THE   CHEMICAL  COMPOSITION  OF  BROWNSTONES. 

The  accompanying  tables  of  analyses  give  the  chemical  composition 
of  all  the  well-known  brownstones  in  this  country  so  far  as  they  could 
be  obtained.  The  first  table  gives  those  of  Pennsylvania;  the  second, 
those  from  other  States.  It  may  be  noticed  in  comparing  these  that 
the  figures  for  the  Hummelstown  stone,  the  best-known  brownstone 
of  Pennsylvania,  correspond  more  nearly  with  those  of  the  East  Long 
Meadow,  Massachusetts,  sandstone  than  any  other.  The  stones  of  the 
eastern  part  of  Pennsylvania  more  nearly  resemble  the  Portland,  Con- 
necticut, stones  in  composition  than  any  others  in  the  State. 

The  signification  of  the  varyipg  proportions  of  the  different  sub- 
stances is  not  always  perfectly  clear,  but  a  number  of  very  useful 
deductions  can  be  made,  as  follows:  Of  all  the  substances  mentioned 
silica  is  the  most  durable,  especially  if  it  occurs  in  the  form  of  quartz. 
If  it  is  desirable  to  have  the  percentage  of  silica  as  high  as  is  consist- 
ent with  the  desired  hardness  and  workability  of  the  stone — that  is, 
from  the  standpoint  of  durability  alone,  quartz  is  the  most  desirable 
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substance,  but  if  the  silica  is  all  in  quartz  grains  and  the  percentage 
too  high  the  stone  will  be  friable,  not  having  sufficient  cement  to  hold 
the  grains  together.  On  the  other  hand,  if  part  of  the  silica  is  in  the 
form  of  cement,  binding  the  grains  together,  the  stone  is  liable  to  be  too 
hard  to  work.  Hence,  no  definite  limit  can  be  placed  on  the  amount 
of  silica  allowable  in  a  good  stone,  as  that  depends  on  whether  a  hard 
stone  or  an  easy-working  stone  is  desired,  and  also  on  how  much  of  the 
silica  is  in  feldspar,  mica,  or  clay.  The  proportions  of  alkali,  lime,  and 
alumina  throw  much  light  on  this  point.  It  also  depends  on  the  size 
and  shape  of  the  grains.  Thus,  round  grains  require  more  and 
stronger  cement  than  sharply  angular  grains  to  produce  a  stone  of 
equal  strength;  irregular  angular  grains,  when  closely  compact,  will 
make  a  very  strong  stone  with  very  little  cement.  A  high  percentage 
of  alumina  is  not  desirable;  if  in  the  form  of  feldspar  or  mica,  it  is  a 
source  of  decay;  if  in  the  form  of  clay,  it  will  absorb  water  and  injure 
the  stone  by  f^eezing.  The  last  injury  is  intensified  if  the  clay  is  seg- 
regated in  patches  or  layers.  On  the  other  hand,  a  certain  percentage 
of  clay  is  desirable  to  make  an  easy-working  stone.  If  the  cement  is 
entirely  or  largely  quartz  or  calcite,  the  stone  will  be  too  hard  to  work 
freely.  No  arbitrary  standard  can  be  given  for  the  maximum  percent- 
age of  alumina  allowable,  as  that  depends  on  the  form  in  which  it 
occurs,  the  manner  of  its  distribution,  and  the  character  of  the  grains 
containing  it. 

The  iron  is  desirable  within  reasonable  limits,  providing  it  occurs  in 
the  peroxide  form,  as  it  gives  the  color  to  the  stone  and  forms  a  strong 
and  durable  cement.  If  it  occurs  in  the  form  of  pyrite  or  carbonate  it 
is  liable  to  be  a  source  of  disintegration.  It  is  customary  in  making 
the  analyses  to  determine  the  iron  as  x)eroxide  without  proving  it  to 
be  such.  Hence  the  small  percentage  of  protoxide  given  with  the 
Hummelstown  stone  does  not  signify  that  it  does  not  occur  in  any  of 
the  others,  but  simply  that  it  was  not  determined  in  any  of  the  others, 
and  is  given  to  show  that  it  does  not  occur  in  sufficient  quantities  in 
the  Hummelstown  stone  to  be  any  serious  injury  to  the  stone,  as  might 
be,suggested  by  its  blue  color. 

The  lime  is  not  a  desirable  element,  but  it  is  probably  less  injurious 
in  the  form  of  feldspar  (the  form  in  which  much  of  it  occurs  in  the 
tables)  than  in  the  form  of  calcite,  as  in  the  latter  case  it  hardens  the 
stone,  and  where  it  does  not  form  all  the  cement,  hardens  it  unequally, 
and  in  the  presence  of  acids  is  liable  to  be  a  source  of  weakness.  In 
the  first  instance  the  only  injury  is  in  the  presence  of  feldspar,  which 
is  liable  to  decay.  The  alkalies  are  not  desirable,  on  account  of  their 
solubility  and  the  tendency  of  the  substances  in  which  they  occur  to 
disintegrate. 
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HINERALOGICAL  COMPOSITION  OF  BROWN8TONK. 

The  miDeralogical  comx)osition  is  frequently  as  valuable  an  indication 
of  the  quality  of  the  stone  as  the  chemical  composition,  and  sometimes 
more  so,  especially  when  combined  with  a  microscopic  examination, 
which  shows  not  only  the  minerals  present,  but  the  relative  quantity 
and  the  condition  in  which  they  occur.  The  bulk  of  all  sandstones  is 
made  up  of  quartz  grains,  which  generally  form  from  70  to  95  per  cent 
of  the  rock.  In  the  quartzites  the  grains  are  cemented  by  quartz 
deposited  in  the  interstices,  thus  giving  a  high  percentage  of  silica. 
However,  a  high  percentage  of  silica  does  not  always  signify  a  quartz- 
ite,  as  may  be  seen  on  comparing  a  few  analyses  in  the  foregoing  tables. 
Thus,  the  Mount  Oretna  and  the  Hockersville  stone  each  shows  more 
than  91  per  cent  silica,  while  the  White  Haven  stone  has  less  than  91 
per  cent;  yet  the  first  two,  especially  the  Mount  Gretna  stone,  are  fri- 
able sandstones,  and  the  last  is  a  hard  quartzite.  Likewise,  the  Wil- 
burtha  stone,  which  has  93  per  cent  silica,  is  a  soft  stone;  and  the 
Mansfield  (Indiana)  stone,  with  more  than  92  per  cent  silica,  is  a  friable 
sandstone;  and  the  Lumber ville  stone,  which  is  a  hard  quartzite,  has 
less  than  80  per  cent  silica.  The  advantage  of  the  microscopic  exam- 
ination over  the  chemical,  or  rather  in  combination  with  the  chemical, 
^s  that  it  shows  the  form  in  which  these  elements  occur.  Thus,  the 
Lumberville  stone  has  the  grains  of  quartz  and  feldspar  firmly, bound 
in  a  quartz  cement  which  would  not  be  shown  by  the  analysis. 

The  next  most  abundant  substance  after  quartz  found  in  the  grains 
of  sandstone  is  feldspar.  In  some  localities  orthoclase  and  microcline, 
the  alkali  feldspars,  are  abundant,  while  in  other  places  the  plagioclase 
or  basic  feldspars  predominate.  As  most  of  the  feldspars  occur  in  the 
sandstone  in  a  more  or  less  decayed  condition,  where  plagioclase 
abounds  calcite  is  liable  to  be  found  in  the  sandstone,  and  in  many 
places  there  is  formed  on  the  stone  in  protected  places  an  efflorescence 
of  sodium  or  potassium  sulphate  from  the  alkali  of  the  feldspar.  While 
this  was  observed  in  many  places,  it  was  determined  by  analysis  from 
only  one  locality,  and  it  proved  to  be  mirabalite,  or  glauber's  salt 
(sodium  sulphate).  The  resulting  products  of  decaying  feldspar  are 
numerous,  depending  on  the  conditions  under  which  it  decomposes. 
The  most  common  products  are  clay,  quartz,  and  muscovite  (mica).  In 
none  of  the  brownstones  examined  was  muscovite  observed  in  large 
flakes  where  it  appeared  to  be  secondary  product,  but  aggregates  of 
clay  with  much  finely  granular  quartz  and  minute  flakes  of  what  is 
apparently  muscovite  are  plentiful,  sometimes  in  a  rim  of  feldspar, 
sometimes  with  included  fragments  of  partially  decayed  feldspar — in 
fact,  nearly  all  stages  from  fresh  feldspar  to  clay  in  which  the  outlines 
of  the  feldspar  have  been  lost. 

Mica  is  very  scarce  in  the  Pennsylvania  brownstones,  occurring  only 
in  a  few  widely  scattered  fragments.  It  readily  decomposes,  yet  it  is 
an  element  of  weakness,  not  so  much  from  its  disintegration  as  from  the 
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tendency  of  the  flakes  all  to  lie  the  same  way  and  make  planes  of  easy 
cleavage,  along  which  the  stone  flakes  and  scales  on  exposure.  It  is 
one  of  the  most  injorioas  minerals  occurring  in  the  sandstones. 

Iron  oxide  occurs  diffused  through  the  clay  cement  and  surrounding 
many  of  the  grains  of  sand.  It  occurs  in  such  a  finely  divided  state  that 
it  is  impossible  to  determine  in  many  cases  what  mineral  form  it  takes. 
Most  of  it  is  presumably  red  hematite,  judging  from  the  color  of  the 
rock,  and  in  some  places  small  hematite  grains  occur,  visible  in  the 
microscope.  There  is  possibly  some  limonite,  but  none  was  distinguished 
as  such. 

Galcite  occurs  in  small  quantities  in  the  interstices  between  the  grains 
in  some  localities,  but  in  general  the  percentage  is  very  small.  It  is 
most  abundant  in  the  hard  stone  from  White  Haven  and  Laurel  Eun. 

Other  minerals  occur  in  small  quantities,  but  are  not  sufficiently 
abundant  to  affect  the  durability  or  the  character  of  the  stone  to  any 
extent.  Small  crystals  of  apatite,  zircon,  and  rntile  needles  occur  in 
the  quartz  grains,  and  small  fragments  of  magnetite,  augite,  and  horn- 
blende were  observed.  There  are  liable  to  be  present  small  fragments 
of  any  minerals  that  occur  in  the  rocks  from  which  the  debris  was 
obtained. 

STHUCTURAL  FEATURES  OF  BROWNSTONES. 

Brownstones  vary  in  structure  from  fissile  shales  on  one  side  to  mas- 
sive seamless  beds  on  the  other.  The  thin-bedded  stone  that  occurs  in 
regular  layers  less  than  5  or  6  inches  thick  is  sufficiently  hard  for  use 
as  flagstone;  if  it  is  in  irregular  layers,  it  has  no  value,  except  for 
broken  stone  or  for  cellar  walls.  In  many  instances  quarries  that  fur- 
nish flagstone  at  the  outcrop  furnish  heavy-dimension  stone  in  the 
interior,  the  numerous  bedding  planes  being  opened  by  the  weathering 
influences.  This  is  particularly  true  in  the  White  Haven  and  the  Lau- 
rel Run  red-stone  quarries. 

As  in  other  sandstones,  false  bedding  or  cross  grain  is  common  in  the 
brownstones.  Sometimes  the  flagstone  layers  are  formed  by  the  false 
bedding  planes.  The  false  bedding  is  in  nearly  all  cases  an  injury  to 
the  rock,  causing  a  great  deal  of  waste  and  making  the  stone  difficult 
to  quarry  and  dress  properly.  False  bedding  stone  is  nearly  always 
banded  and  varied  in  texture,  having  silternating  streaks  and  patches 
of  flne  and  coarse-grained  stone. 

TEXTURAL  FEATURES  OF  BROWNSTONES. 

Like  all  other  sandstones,  the  brownstones  vary  in  texture,  grading 
from  the  shales  and  slates  on  one  side  to  the  coarse  conglomerate  or 
pudding  stone  on  the  other,  thus  forming  an  intermediate  class  between 
these  two.  The  coarse-grained  varieties  look  well  in  heavy  masonry  in 
rock-face  work,  and  are  better  adapted  to  that  line  of  work,  the  finer 
grained  being  better  adapted  to  fine  carving  or  tool-dressed,  but  adapted 
to  rock  face  work  as  well.  The  most  desirable  texture  from  a  commer- 
cial standpoint  is  one  that  is  homogeneous  throughout  and  not  very 
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coarse,  but  a  uniform  coarse  grained  stone  is  better  than  one  haviiig  a 
mixture  of  coarse  and  fine  grain.  As  a  rule,  the  coarse-grained  rocks 
are  more  porous  and  absorb  water  more  freely,  and  hence  are  more 
liable  to  injury  from  the  frost.  On  the  other  hand,  they  are  less  liable 
to  be  laminated  or  ^'  reedy,"  less  liable  to  have  clay  seams,  will  generally 
woriL  more  freely  in  all  directions,  and  are  less  liable  to  be  cut  up  by 
numerous  seams,  both  vertical  and  horizontal,  than  the  fine  grained 
ones.  The  fine-grained  stones  are  generally  stronger  but  less  elastic, 
not  so  apt  to  disintegrate,  but  more  apt  to  crack  and  shell.  They  are 
equally  well  adapted  to  rock-faced,  tool-dressed,  or  fiue  carved  work. 

The  microscope  reveals  several  features  in  regard  to  the  texture  and 
composition  of  the  rocks  that  are  not  brought  out  in  any  other  way. 
It  reveals  both  the  mineral  constituents  and  their  condition  of  preser- 
vation, as  well  as  the  proportions,  kind,  and  character  of  the  cement — 
facts  which  are  given  under  the  different  varieties. 

PHYSICAL  TESTS. 

The  accompanying  table  shows  specific  gravity,  absorption,  and  crush- 
ing tests  made  on  brownstones  from  a  number  of  productive  quarries  in 
the  Upited  States.  In  comparing  the  results  made  at  diff*erent  places 
considerable  allowance  must  be  made  for  the  fact  that  different  methods 
produce  diff'erent  results.  Thus  there  are  several  diff'erent  methods  of 
obtaining  the  specific  gravity,  each  of  which  has  its  merits,  though 
obtaining  different  results.  The  Hummelstown  stoue  appeared  from 
the  results  to  be  much  heavier  than  the  other  brownstones  of  similar 
appearance.  When,  in  order  to  verify  the  comparison,  tests  were  made 
in  the  same  manner  on  other  stones,  it  was  discovered  that  the  differ- 
ence was  in  the  method  of  taking  the  specific  gravity.  A  carefully 
trimmed  6-inch  cube  of  the  purple  brownstone  was  found  to  weigh 
I84  pounds,  equal  to  140  pounds  per  cubic  foot,  the  weight  from  the 
specific  gravity  showing  166  pounds,  a  difference  of  20  pounds  to  the 
cubic  foot.  A  cube  of  brownstone  gave  150  pounds  to  the  foot,  which 
is  the  weight  used  by  the  company. 

Crushing  tests  made  on  stone  of  the  same  kind,  from  the  same  block, 
all  prepared  by  the  same  stone-cutter,  tested  on  machines  of  the  same 
make,  but  by  different  operators  in  different  places,  show  a  variation 
in  one  set  of  four  samples  each  of  more  than  2,000  pounds  per  square 
inch,  and  on  another  set  of  more  than  4,000  pounds  per  square  inch,  or 
more  than  one-third  of  the  total  strength. 
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ff 

OCCURRENCE  OF  PENNSYLVANIA  BROWNSTONE8. 

The  brownstones,  so  far  as  commercially  developed,  are  confined 
largely  to  the  eastern  and  southeastern  part  of  the  State.  The  New 
Red  area  in  which  most  of  the  quarries  are  located  extends  from  the 
Delaware  River  north  of  Trenton  in  an  irregular,  rather  broad  belt 
west-southwest  through  Bucks,  Montgomery,  Berks,  Chester,  Lebanon, 
Lancaster,  Dauphin,  York,  and  Adams  counties.  The  most  productive 
quarries  are  those  near  Hummelstown.  Other  less  productive  quarries 
are  at  Mount  Gretna,  Schaefierstown,  Mohusville,  Birdsboro,  Phoenix- 
ville,  Valley  Forge,  Port  Kennedy,  Fort  Washington,  Norristown, 
Grenoble  Station,  Neshaminy,  Newtown,  Yardley,  and  Lumberville. 
Quarries  of  a  considerable  size  near  Middletown  and  Goldsboro  were 
once  productive,  but  are  now  abandoned. 

The  Mauch  Chunk  formation,  of  Lower  Carboniferous  age,  from 
which  the  red-brown  quartzose  sandstone  is  obtained,  surrounds  the 
anthracite  coal  basin  in  the  eastern  part  of  the  State,  and,  according 
to  the  State  geological  map,  underlies  the  Coal  Measures  of  the  west 
and  west-central  portion  of  the  State.  So  far  as  is  known  to  the  writer 
the  only  places  where  the  Mauch  Chunk  red  stone  has  been  quarried 
are  the  southern  part  of  the  north  anthracite  field  and  the  east  end  of 
the  middle  field  at  Mocanaqua,  Laurel  Run,  and  White  Haven.  A 
quarry  reported  near  Rockwood,  Somerset  County,  may  be  in  this 
formation.  There  is  brownstone  in  the  Catskill,  Clinton,  and  Medina 
groups  in  Pennsylvania,  but  so  far  as  known  no  quarries  have  been 
opened  in  any  of  them.  Time  did  not  permit  a  personal  examination 
of  these  areas  to  see  whether  good  stone  occurred  in  commercial  quan- 
tities or  not.  The  fact  that  there  are  many  productive  quarries  in 
the  Medina  formation  in  western  New  York,  and  the  promising  appear- 
ance of  the  few  outcrops  observed  in  this  State,  would  suggest  the 
possibilities  of  good  brownstone  from  this  formation. 

METHODS  OF  QUARRYING  AND  HANDLING  THE   PENNSYLVANIA  BROWNSTONES. 

In  all  of  the  small  brownstone  quarries  the  work  Is  mostly  done  by 
hand,  with  the  liberal  (entirely  too  liberal  for  the  good  of  the  stone)  use 
of  powder.  Holes  are  drilled  by  hand,  either  by  the  churn-drill  or  the 
jumper,  and  heavily  charged  with  powder  and  fired,  loosening  some- 
times a  large  quantity  of  stone.  If  the  blocks  thus  loosened  are  too 
large  to  be  broken  by  repeated  blows  with  a  heavy  hammer  another 
charge  is  put  in  and  the  demolition  completed.  As  may  be  well  imag- 
ined, but  little  good  dimension  stone  is  quarried  in  this  manner;  yet 
much  stone  that  would  be  good  dimension  stone  if  properly  quarried 
is  taken  out  in  this  way.  Where  good  dimension  stone  is  required,  it  is 
taken  out  either  by  splitting  from  the  ledge  with  wedges  (plugs  and 
feathers),  or  by  the  Knox  blasting  system  or  some  similar  system. 
Channeling  machines  are  not  used  in  any  of  the  brownstone  quarries 
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of  this  State,  nor  is  the  stone  in  any  of  them  in  such  a  shape  as  to 
require  or  justify  their  use.  There  are  numerous  seams  in  all  of  the 
quarries,  either  bedding  or  joint  seams,  and  by  utilizing  these  seams 
the  stone  can  be  extracted  more  cheaply  by  wedging  and  blasting  than 
by  channeling.  In  the  Hummelstown  region  the  strata  are  too  highly 
inclined  to  be  channeled  to  advantage.  In  the  larger  quarries,  like 
those  at  Hummelstown,  the  Knox  system  of  blasting  is  used,  and  this, 
if  properly  managed,  reduces  the  injury  to  the  stone  almost  to  a  mini- 
mum. Where  the  rock  occurs  in  regular  layers,  after  once  getting  a 
straight  face  successive  blocks  are  broken  off  by  putting  a  row  of  holes 
parallel  with  the  face  and  firing  with  a  battery.  The  channeling 
machine  may  here  be  used  to  advantage  in  cutting  out  the  ends  of  the 
quarry,  or  if  on  a  long  face  by  making  cross  cuts,  if  the  position  of  the 
stone  is  such  that  it  can  be  used. 

In  all  small  quarries  the  stone  is  loaded  on  the  car,  boat,  or  wagon 
either  by  hand  or  with  the  use  of  a  man-power  or  horsepower  derrick. 
The  larger  quarries  have  steam  hoists.  Nearly  all  the  quarries  in  oper- 
ation are  near  the  railway  or  canal.  The  shipping  facilities  of  each  is 
mentioned  in  the  description  of  the  quarry. 

USES  AND  ADAPTABILITY. 

Brownstones  are  used  for  almost  all  classes  of  work  for  which  any 
other  rock  is  used.  It  is  preeminently  a  building  stone,  probably  one 
of  the  most  valuable  in  the  market,  and  is  adapted  to  as  many  different 
classes  of  structural  uses  as  any  other.  In  Pennsylvania,  besides  its 
use  as  a  building  stone,  it  has  been  used  as  sand  for  plastering,  masonry, 
for  furnace  hearths,  lining  blast  furnaces,  monuments  and  paving  blocks, 
curbing,  flagging,  stepping  stones,  macadam,  and  concrete.  But  by  far 
the  larger  part  quarried  goes  into  structures  of  some  kind ;  the  better 
qualities  into  superstructure,  as  walls  or  trimmings,  and  the  inferior 
grade  into  foundations,  bridge  piers  and  abutments,  culverts,  retaining 
walls,  etc.  The  different  varieties  are  all  adapted  to  these  different  uses 
if  selected  with  care.  Thus,  where  the  stone  is  to  be  carved  or  smooth 
dressed,  a  finegrained  stone  of  homogeneous  color  and  not  too  hard 
should  be  selected;  for  rock-faced  work  and  heavy  masonry  the  coarse 
grained  can  be  used;  but  all  kinds  are  suitable  that  are  sufficiently 
strong  and  durable.  In  bridge  piers  and  foundations  mixed  stone — 
that  is,  stone  variegated  in  color  or  texture — may  be  used.  In  nearly 
all  quarries  there  is  considerable  stone  that  may  be  as  strong  and 
durable  as  any  but  is  lacking  in  beauty  or  homogeneity,  and  can  not  be 
used  as  first-class  stone  in  superstructures,  but  which  can  be  used  to 
advantage  in  bridge  work,  where  strength  and  not  beauty  is  required. 

Soft  stones,  like  those  from  Newtown  and  Yardley,  are  admirably 
adapted  for  building  in  face  work  or  for  heavy  trimmings,  but  will  not 
stand  the  wear  in  pavements  and  streets,  or  heavy  cross  strain  in  lintels 
and  sills,  unless  protected  in  some  way.    Stones  like  those  from  White 


STONE.  1039 

Haven,  Wilkesbarre,  and  Lumberville  are  safficiently  hard  not  only 
for  foot  wear  in  pavements,  bat  for  street  wear,  as  Belgian  blocks  or 
crnshed  stone.  On  the  other  hand,  they  are  not  adapted  to  buildings 
where  much  cutting  or  carviug  is  to  be  done,  on  account  of  their 
hardness. 

To  obtain  the  best  architectural  effects  care  must  be  taken  in  select- 
ing the  colors.  This  is  largely  in  the  hands  of  the  architects  and  the 
contractors,  but  when  they  persist  in  putting  up  entire  blocks  of  dark 
brownstones  along  narrow  streets  it  is  time  that  owners  and  residents 
should  protest.  Some  shades  of  brownstone  are  pretty  in  themselves; 
others  have  their  natural  beauty  intensified  and  brought  out  by  judi- 
cious mingling  with  other  colors  and  shades.  The  lighter  colored 
brownstones  could  be  used  in  larger  quantities,  either  in  the  same  build- 
ing or  the  same  town,  with  more  pleasing  results  than  the  dark  colored, 
but  the  two  together  will  produce  a  better  effect  than  either  alone. 
The  darker  stones  are  better  adapted  to  business  blocks  on  the  princi- 
pal thoroughfares,  as  they  do  not  soil  or  show  stain  so  readily.  The 
lighter  colored  ones  are  adapted  to  residences  in  the  suburbs  or  country 
towns.  The  very  hard  quartzite  varieties  should  not  be  used  in  excess 
in  face  work,  as  the  hard,  stony  glare  produced  by  them  is  repellent. 
On  a  large  face  this  could  be  relieved  in  part  by  an  intermingling  of 
sawed  or  tool-dressed  faces  among  the  rock-faced  ones. 

BROWNSTONE   QUARRIES   IN   THE  NEW   RED   AREA   OF    PENNSYLVANIA. 

Ooldshoro. — Brownstone  occurs  over  an  extended  area  in  Adams  and 
York  counties,  but  only  one  quarry  of  any  extent  has  been  opened. 
That  is  2^  miles  west  of  Goldsboro,  York  County,  the  nearest  railway 
station.  It  was  opened  in  1851  and  was  operated  most  of  the  time 
until  1869,  from  which  date  to  1880  it  was  in  continuous  operation.  It 
has  been  idle  since  1880.  The  stone  is  a  mediumly  fine-grained,  rather 
dark  colored  brown,  occurring  in  a  bed  12  to  15  feet  thick,  overlain  by 
red-brown  shale.  The  product  was  used  for  building  purposes  in  many 
of  the  towns  of  south  central  Pennsylvania,  some  being  shipped  as  far 
south  as  Baltimore  and  Washington. 

HummeUtown  and  vicinity. — Nine  different  companies  have  operated 
quarries  in  the  vicinity  of  Hummelstown,  but  there  is  only  one  in  active 
operation  at  the  present  time — the  Hummelstown  Brownstone  Comi)any. 
Some  of  the  companies  have  been  absorbed  by  this  company,  some  of 
the  quarries  abandoned,  and  some  possibly  only  temporarily  idle.  The 
quarries  of  the  Hummelstown  Brownstone  Company,  situated  about  3 
miles  south  of  Hummelstown,  were  opened  about  1800,  and  have  been 
in  more  or  less  active  condition  since  that  date.  Their  greatest  period 
of  activity  has  been  since  1866.  Since  that  date  it  has  ranked  among 
the  largest,  most  productive,  and  best-known  brownstone  quarries  in 
this  country.  Dozens  of  fine  buildings  all  over  eastern  and  central 
United  States  attest  its  beauty  and  right  to  rank  among  the  best  brown- 
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stones  ju  the  country.  The  company  is  now  operating  three  qaarries, 
employing  100  or  more  men;  in  busy  seasons,  from  500  to  700 men;  has 
a  large,  well-equipped  mill,  30  steam-power  derricks,  2  wire  cable  ways, 
2  steam  travelers,  abundance  of  steam  drills,  a  large  steam  shovel,  and 
their  own  railway  and  locomotives,  connecting  with  the  Philadelphia 
and  Heading  road  at  Brownstone  Station,  2  miles  distant. 

The  strata  in  this  locality  all  dip  about  40^  to  45^  to  the  north,  thus 
giving  the  strike  or  the  line  of  outcrop  an  east- west  direction.  The 
separate  layers  vary  from  20  inches  to  20  feet  in  thickness.  While  the 
bedding  planes  are  not  abundant,  and,  where  they  do  occur,  are  not 
conspicuous  open  seams,  yet  there  is  throughout  the  bed  an  easy  cleav- 
age parallel  with  the  bedding,  on  which  the  layers  can  be  readily  split 
into  any  thickness  desired.  These  seams  are  more  abundant  near  the 
outcrop,  and  least  so  in  the  bottom  of  the  quarry.  The  joint  seams  in 
in  these  quarries  are  not  numerous.  The  total  thickness  of  the  stone 
is  not  known.  Including  the  conglomerate  and  the  shales  there  is  cer- 
tainly not  less  than  several  hundred,  probably  several  thousand,  feet. 
The  greatest  thickness  of  good  quality  of  brownstone  at  one  place  is 
about  50  feet,  as  shown  in  the  quarries  of  this  company.  But  while 
this  is  immediately  underlain  and  overlain  by  red  shale  and  conglom- 
erate, good  stone  is  known  to  occur  both  above  and  below  the  bed 
quarried.  In  fact,  some  good  stone  has  been  quarried  from  strata  both 
above  and  below  that  in  the  productive  quarries.  Thus  the  supply  of 
good  stone  is  practically  unlimited.  The  only  question  is  the  economic 
production  of  it,  which  question  the  company  has  answered  successfully 
so  far.  The  stone  varies  somewhat  in  texture.  There  are  fissile  red 
shale,  fine-grained  sandstone,  and  both  shale,  and  quartz  conglomerate; 
but  there  is  not  an  intimate  intermingling  or  gradation  of  these  one 
into  the  other,  which  is  noticeable  in  other  localities.  The  series  alter- 
nate, but  rarely  mix,  though  in  places  there  is  a  mingling  of  the  shale 
fragments  with  the  sandstone.  There  are  heavy  layers  of  coarse  quartz 
pebble  scattered  through  the  sandstone.  The  first-class  stone  is  an 
even-grained,  fine-grained  stone,  remarkably  uniform,  perhaps  unsur- 
passed in  this  property  by  any  brownstone  in  the  United  States.  The 
texture  of  the  Hummelstown  stone  is  very  close  and  it  will  take  a  very 
smooth  finish.  The  absorption  of  the  stone  is  about  the  average  for 
brownstone,  but  it  appears  to  be  harder  t|ian  the  average  brownstone. 

There  are  two  decided  shades  of  stone  from  the  different,  quarries. 
The  most  abundant  shade — the  one  that  comes  from  all  but  one  of  the 
quarries — is  a  reddish  brown,  resembling  the  East  Longmeadow  (Massa- 
chusetts) stone  in  color.  It  is  among  the  darkest-colored  ones  in  this 
State,  those  farther  oast  being  almost  all  lighter  colored,  except  that 
at  Mohnsville  and  Frog  Hollow.  The  other  shade  is  a  purplish  brown, 
which  comes  from  their  No.  3  quarry.  It  harmonizes  well  with  the 
redder  tint,  and  buildings  with  the  lower  part  of  the  blue  stone  and  the 
upper  part  of  the  red  stone  present  a  good  appearance. 
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The  chemical  composition,  crashing  strength,  absorption,  and  specific 
gravity  of  this  stone  are  given  in  the  tables  on  the  preceding  pages, 
and  show  it  to  have  all  the  essential  properties  of  a  strong  and  durable 
stone  and  at  tue  same  time  to  be  not  too  difficolt  to  work.  Its  dura- 
bility is  shown  not  only  by  its  composition  and  tests  but  by  exposure. 
The  Berst  house  at  the  quarry  was  constructed  in  1800  and  shows  not 
the  least  sign  of  decay,  the  stone  not  even  being  discolored.  The  same 
is  true  of  other  old  buildings  in  the  vicinity.  It  is  practically  free  from 
mica,  and  nowhere  has  it  been  observed  to  scale  and  flake  off. 

Quarries  of  more  or  less  local  value  occur  along  the  mountains  east- 
ward from  Hummelstown  as  far  as  Reading,  but  no  large  quarries  that 
do  any  shipping.  In  the  vicinity  of  Cornwall  and  Schaefferstown  the 
stone,  which  has  had  considerable  local  usage,  has  a  light  attractive 
color,  but  is  coarse,  most  of  it  containing  pebbles. 

There  are  three  quarries  at  Mohnsville,  south  of  Reading,  of  dark- 
colored  brownstone  associated  with  much  conglomerate,  that  has  been 
used  in  Reading  and  the  surrounding  country.  South  of  Birdsboro  is 
a  handsome  pink  sandstone  that  has  been  used  for  building  purposes 
in  considerable  quantities. 

Other  quarries  occur  along  the  Schuykill  Valley  at  Phoenixville,  Val- 
ley Forge,  Port  Kennedy,  Nornsto wn,  Br'  igeport,  and  Fort  Washington, 
some  of  considerable  size,  but  the  markets  are  mostly  local.  There  are 
productive  quarries  near  Doylestown  and  Greenoble  in  Bucks  County. 

The  most  productive  localities  for  fine  brownstone  in  the  I^ew  Bed 
area  in  eastern  Pennsylvania  are  at  Newtown,  Yardley,  and  Lumber- 
ville,  Bucks  County,  The  quarry  at  Newtown  is  comparatively  small, 
yet  produces  a  good  grade  of  stone  that  is  used  in  fine  building  work. 
The  stone  is  comparatively  soft,  has  a  purplish-red  color,  works  quite 
freely,  and  looks  well  either  in  rock-face  or  tool-dressed  surface.  The 
quarry  has  been  operated  since  1862,  and  has  furnished  stone  for  use  in 
Philadelphia  and  its  suburbs,  Trenton  and  Newtown. 

There  are  two  quarries  within  half  a  mile  of  Yardley,  each  of  which 
has  produced  considerable  stone  for  the  local  markets,  Trenton,  Phila- 
delphia, and  Camden.  Only  one  of  these  quarries  is  in  operation  at 
present.  Both  produce  a  light-reddish  brownstone  resembling  some- 
what that  on  the  New  Jersey  side  of  the  Delaware  at  Wilburtha,  all 
kuDwn  in  the  market  as  the  Trenton  brownstone,  which  term  is  fre- 
quently used  also  to  include  the  Stockton  and  Lumberville  stone,  far- 
ther up  the  Delaware.  There  are  other  smaller  quarries  of  purely  local 
importance  in  the  vicinity  of  Yardley  which  are  not  in  operation  at 
present.  .  The  Lumberville  stone,  called  by  one  of  the  companies  '*  Lum- 
berville granite,"  by  another  "  Lumberville  graystone,"  is  a  different 
character  of  rock  from  any  of  the  other  brownstones  of  the  State.  It  is 
not  properly  a  brownstone,  much  of  it  having  a  gray  mixed  color.  Yet 
some  of  it  is  light  brown,  and  it  occurs  in  the  New  Red  formation  inter- 
calated with  red  shale  at  what  is  thought  to  be  a  little  lower  horizon 
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than  the  Kewtown  and  Yardley  quarries.  The  stone  is  mnch  harderthan 
the  common  sandstone,  owing  to  the  prevalence  of  silieeons  cement. 
It  closely  api>roaches  a  quartzite  in  hardness,  and  might  be  classed  as 
a  quartzite,  or  at  least  as  a  very  quartzitic  sandstone.  It  differs  from 
ordinary  quartzite  in  having  a  great  many  grains  of  feldspar  among 
the  quartz  grains,  in  some  places  the  feldspar  being  in  excess  of  the 
quartz.  It  has  been  used  in  quantity  in  Philadelphia  for  paving  blocks, 
and  has  been  used  at  various  points  for  building  stone.  Its  chief  defectsas 
a  building  stone  are  its  hardness  and  lack  of  homogeneity  in  color.  The 
first  is  in  part  compensated  for  by  the  remarkably  straight  grain  of  the 
rock,  by  means  of  which  it  can  be  split  with  great  facility;  the  second, 
by  quarrying  in  large  quantities  and  selecting  the  shades.  The  quarries 
are  on  the  Delaware  division  of  the  Lehigh  Canal,  on  which  most  of  the 
stone  is  shipped,  but  one  of  the  companies  has  a  wire  cableway  across 
the  Delaware  River  to  the  Pennsylvania  Railroad  in  New  Jersey. 

BROWN8TONE  QUARRIES  IN  THE  MAUCH   CHUNK   RED   SHALE   FORMATION. 

In  the  Mauch  Chunk  Eed  Shale  formation,  in  east-central  Penn- 
sylvania, in  a  number  of  places  there  are  layers  of  a  hard  red  quartzite, 
which  is  used  for  building  and  paving  stone  to  considerable  extent.  It 
has  been  quarried  in  the  vicinity  of  White  Haven,  at  Laurel  Run  south  of 
Wilkesbarre,  and  at  Mocauaqua  southwest  of  Wilkesbarre.  There  are 
two  quarries  about  2  miles  north  of  White  Haven,  and  three  in  active 
operation  along  the  Lehigh  River  south  of  White  Haven,  and  one  or 
two  idle  ones.  The  product  is  used  for  flagstone,  Belgian  blocks,  foun- 
dations, retaining  walls,  and  superstructures.  The  stone  is  well  adapted 
to  street  work,  both  on  account  of  its  hardness  and  its  color.  It  is  even 
harder  than  the  Lumberville  stone,  and  is  more  truly  a  real  quartzite, 
as  there  is  less* feldspar  among  the  grains  and  even  more  quartz  in  the 
cement.  In  a  few  localities  there  is  an  appreciable  percentage  of  lime 
carbonate  in  the  cement.  As  may  be  seen  in  the  table  seven  pages  back, 
the  crushing  strength  of  the  stone  is  very  high  and  the  absorption  very 
low.  It  makes  a  durable  stone  in  exposed  situations,  like  foundations 
and  base  courses,  because  of  its  slight  absorption.  The  flagstone  occurs 
on  the  outcroj)  almost  entirely,  and  appears  to  be  due  to  the  opening  of 
the  incipient  bedding  seams,  sometimes  false  bedded,  by  the  weathering 
influence,  the  interior  of  the  bed  being  massive.  ^ 

The  stone  at  Laurel  Run  and  Mocanaqua  is  very  similar  to  that  at 
White  Haven,  and  the  uses  are  about  the  same,  probably  a  larger  pro- 
portion of  it  being  used  for  building  stone  and  less  for  paving  than  the 
White  Haven  stone.  The  product  of  all  these  quarries  is  used  for  the 
most  part  in  Wilkesbarre,  Scranton,  Mauch  Chunk,  and  smaller  towns 
along  the  Lehigh  Valley  Railroad  and  the  Central  Railroad  of  Kew 
Jersey.  Some  has  even  been  shipped  into  New  Yorfe,  but  Wilkesbarre 
is  the  principal  market.  Brown  stone  quarries  are  operated  at  Rock- 
wood,  Somerset  County,  and  El  wood  City,  Lawrence  County.  Gray 
and  buif  sandstones  are  quarried  at  many  localities  throughout  central 
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and  western  Pennsylvania,  bat  have  not  been  examined  in  detail  by 
the  writer. 

South  Dakota.— An  advance  from  $26,100  in  1895  to  $37,077  in  1896 
has  been  made.  The  sandstone  industry  is  comparatively  new  in  the 
State. 

Tennessee. — Sandstone  valned  at  $4,100  was  prodnced  in  1896.  The 
output  comes  from  Bledsoe  County.  It  was  used  for  building,  curbing, 
and  flagging. 

Texas. — Sandstone  to  the  value  of  $97,336  was  quarried  in  1895;  in 
1896  the  total  value  amounted  to  $36,000.  Complaints  of  the  depressed 
conditions  were  made  by  nearly  all  of  the  producers. 

Utah. — ^A  small  quantity  was  produced  in  1896.  The  demand  was 
very  dull. 

Washington. — Sandstone  to  the  value  of  $11,090  was  quarried  in  1896. 
This  is  somewhat  below  the  valuation  for  1895. 

The  following  results  of  tests  were  obtained  by  Miy.  J.  W.  Reilly, 
at  the  Watertown  Arsenal,  on  Chuckanut  sandstone  from  Whatcom 
County : 

Te8ts  of  sandstone  from  the  Chuckanut  quarries,  Washington, 


Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Persqnare 
inch. 

4.09 
4.20 

Inches. 
4.22 
4.13 
4.21 

JnehM. 
4.20 
4.20 
4.23 

Sq.inehM. 
17.72 
17.35 
17.81 

Pounds. 

179,000 

183,000 

192,000 

Pounds. 
182,000 
221,900 
197,700 

Pounds. 
10,276 
12,790 
11,100 

West  Virginia.— The  output  in  1895  was  valued  at  $40,000.  This 
decreased  to  $24,693  in  1896.  There  is  much  good  sandstone  in  the 
State,  and  some  of  it  has  made  a  good  reputation  for  building  pur- 
I)oses.  Stone  from  Elkins,  Eandolph  County,  has  been  found  by  the 
Watertown  Arsenal  to  have  a  crushing  strength  of  18,791  pounds  to 
the  square  inch. 

Wisconsin. — ^The  value  of  the  output  in  1896  was  $78,000,  while  in 
1896  it  was  $65,017.  Ordinarily  prosperous  conditions  would  have 
made  a  much  larger  outi)nt  probable,  as  a  number  of  firms  failed  to 
operate  owing  to  lack  of  demand. 

Wyoming.— An  advance  from  $10,000  in  1895  to  $16,465  in  1896 
was  made.    Prospects  for  1897  are  said  to  be  good. 


lilMESTONE. 

The  total  value  of  all  limestone  and  lime  produced  by  quarrymen  in 
1896  was  $13,022,637.  The  figure  for  1895  was  $15,308,755.  A  falling 
oflf  of  somewhat  over  $2,000,000  is  evident. 
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The  folio wiDg  table  shows  the  value  of  the  oatpnt  by  States  and  uses 
for  the  year: 

Value  of  limeetone  production  in  1896,  with  the  uses  to  which  the  stone  was  applied. 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

ConDocticut . . . 

Florida 

Georgia 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey.--. 

New  York 

Ohio 

Oregon 

Pennsylvania.. 
Rhode  Island. . 
South  Carolina 
South  Dakota  . 

Tennessee 

Texas  

Utah 

Vermont 

Virginia 

Washington  . . . 
West  Virginia  . 
Wisconsin 

Total  ... 


Lime. 


$124, 
17 
22 

134 
14 

138 
16, 
29 

D 

145 

194 

80, 

606 

250, 

110 

61 

31 

291 

25 

109 

1, 152 

835 

1 

1,082 

11 

25 

1 

86 

44 

3 

145 

84 

80 

32 

314 


6,327 


756 
730 
962 
280 
360 
158 
107 
081 
610 
294 
916 
914 
576 
672 
998 
477 
537 
217 
372 
268 
100 
640 
630 
787 
694 
600 
682 
456 
000 
126 
913 
005 
835 
800 
632 
150 
961 
704 


Boildinff  and 
road  making. 


$36,300 

740 

7,746 

7,893 

5,027 

80 

875 


52 

1, 102, 482 

1, 337, 530 

329, 123 

151,385 

112, 877 

1,000 

13,801 

6,616 

43,678 

195, 620 

510, 247 

1,200 

7,285 

591 

413, 659 

434,208 


435,431 

1,000 

2,000 

68,403 

12, 710 

200 

288 

8,193 


5,152 
237, 835 


900  i  5,  491, 227 


Flax. 


$19,865 


1,692 

45,676 

707 


13,583 
126,053 

151 

16, 418 

79 

1,469 

4,532 

2,000 

1,453 

57,627 

2,730 

23,992 

25,520 

129,610 


586,661 
133 


1,860 
20,537 

5,323 

1,050 
89, 815 

3,592 

21,000 

382 


1, 203, 510 


Total. 


$180, 

18, 
30 

143 
66 

138 
16 
29 

5 
1,261 

1,658; 

410, 

158 

135, 

608 

264 

118 

109 

228 

802 

83 

10 

134 

1,591 

1,399 

1 

2,104 

11 

26 

3 

157 

77. 

9 

147 

182 

83 

59, 

552 


13, 022 


921 
470 
708 
866 
063 
945 
982 
081 
662 
359 
499 
037 
112 
967 
077 
278 
622 
427 
992 
968 
927 
655 
213 
966 
412 
600 
774 
589 
000 
126 
176 
252 
358 
138 
640 
742 
113 
921 
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The  figures  for  *^  blast-fdrnace  flax  "  given  in  this  table  do  not  correctly 
represent  the  value  of  all  the  flux  quarried  during  the  year,  but  only 
of  such  as  was  quarried  and  sold  "to  the  operators  of  blast  furnaces. 
Borne  of  the  blast-furnace  operators  quarry  their  own  limestone  from 
quarries  owned  or  leased  by  them,  and  as  such  stone  does  not  come  into 
the  market  in  any  way  it  does  not  appear  in  this  table,  which  is  in- 
tended to  represent  the  value  of  the  limestone  output  of  the  country 
in  so  far  as  the  various  products  were  sold  by  the  producers. 

Mr.  James  M.  Swank,  general  managjer  of  the  American  Iron  and 
Steel  Association,  has  kindly  supplied  figures  showing  the  amount  of 
limestone  quarried  by  blast-furnace  operators  in  1896  for  use  as  flux  in 
their  own  furnaces.  The  amount  thus  quarried  reaches  a  valuation 
of  $685,756;  these  figures,  added  to  the  total  given  in  the  above  table, 
$1,203,510,  makes  the  total  value  of  limestone  quarried  in  the  United 
States  in  1896  for  blast-furnace  flux  $1,889,266. 

THE  LIMESTONE  PRODUCT,  BY  STATES,  FROM  1890  TO  1896. 

The  following  table  shows  the  value  of  limestone,  by  States,  since 
1890: 

Value  of  limesUme,  by  StateSf  Jrom  1890  to  1896, 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut . . 

Florida 

Georgia 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentncky 

Maine 

Maryland 

Massacbasetts 

Michigan , 

MinnAsota 

Missouri , 

Montana 


1890. 


$324, 814 

(a) 
18,360 

516, 780 

138,091 

131,697 

(a) 
(a) 

28,645 

2, 190, 607 

1,889,336 

530,868 

478,822 

303,314 

1, 523, 499 

164,860 

119, 978 

85,952 

613, 247 

1,859,960 

24,964 


3891. 


$300,000 


20,000 
400,000 

90,000 
100,000 


2, 030, 000 

2, 100, 000 
400,000 
300,000 
250,000 

1,200,000 

150,000 

100,000 

75,000 

600,000 

1, 400, 000 


1892. 


$325,000 


18,000 
400,000 
100,000 

95,000 


5,000 

3, 185, 000 

1, 800, 000 

705,000 

310,000 

275,000 

1,600,000 

200,000 

200,000 

95,000 

600,000 

1, 400, 000 

6,000 


aLimestoDe  valued  at  $77,935  'was  produced  in  Oregon,  Georgia,  Florida,  Arizona,  South  Dakota, 
and  Wyoming.    The  value  is  included  in  the  total. 
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Value  of  limestone,  hy  State9,  from  1890  to  i^96— Continued. 


State. 


Nebraska 

New  Jersey 

New  Mexico  . . . 

New  York 

Ohio 

Oregon 

Pennsylvania. . 
Rhode  Island.. 
South  Carolina 
South  Dakota. 

Tennessee 

Texas  

Utah 

Vermont 

Virginia 

Washington 

West  Virginia. 

Wisconsin 

Wyoming 

Total 


1890. 


L 


$207,019 

129,662 

3,862 

1, 708, 830 

1, 514, 934 

(a) 
2, 655, 477 

27,625 

14, 520 

(a) 

73,028 
217,835 

27,568 
195,066 
159, 023 
231,287 

93,856 
813,963 

(«) 


19, 095, 179 


1891. 


$175, 000 

100,000 

2,000 

1, 200, 000 

1,250,000 


2, 100, 000 
25,000 
50,000 


70,000 
175,000 


175,000 

170,000 

25,000 

85,000 

675,000 


15, 792, 000 


1892. 


$180,000 

180,000 

5,000 

1,200,000 

2, 025, 000 


1,900,000 
30,000 
50,000 


20,000 
180,000 
8,000 
200,000 
185,000 
100,000 

85,000 
675,000 


18, 342, 000 


a  Limestone  valued  at  $77,935  was  produced  in  Oreizon,  Georgia,  Florida,  Arisona,  South  Dalcota, 
and  Wyoming.    The  value  is  included  in  the  total. 


State. 


Alahama 

Arizona 

Arkansas 

California .  — 

Colorado 

Connecticut . . 

Florida , 

Georgia 

Idaho 

Illinois , 

Indiana , 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts 


1893. 


$205,000 

15,000 

7,611 

288,626 

60,000 

155,000 

35,000 

34,500 

1,000 

2,305,000 

1, 474,  695 

547,000 

175, 173 

203,000 

1, 175, 000 


156, 528 


1804. 


$210, 269 

19, 810 

38,228 

288,900 

132, 170 

204, 414 

30,639 

32,000 

5,315 

2, 555, 952 

1, 203, 108 

616, 630 

241,039 

113,934 

810, 089 

350,000 

195,  982 


1895. 


1896. 


$222^424 

24,159 

47, 376 

322, 211 

116,355 

154,333 

10,550 

12,000 

7,829 

1, 687, 662 

1, 658, 976 

449, 501 

316,688 

154,130 

700,000 

200,000 

75,000 


$180, 921 

18,  470 

30,708 

143, 865 

65,063 

138,945 

16, 982 

29,081 

5,662 

1, 261, 359 

1, 658, 499 

410, 037 

158,112 

135,967 

608, 077 

2ai,278 

118, 622 
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Value  of  limeaionef  hy  States ,  from  1890  to  i^d^~Con tinned. 


State. 


Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico . . . 

New  York 

Ohio 

Oregon 

Pennsylvania  . 
Rhode  Island . . 
South  Carolina 
South  Dakota . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington  . . 
West  Virginia . 

Wisconsin 

Wyomiug 

Total  ... 


1803. 


$53,282 
208,088 
861,563 
4,100 
158,927 
149, 416 


1894. 


1895. 


1, 103, 529 

1, 848, 063 

15,100 

1, 552, 336 

24,800 

22,070 

100 

126,089 

28,100 

17, 446 

151, 067 

82,685 

139, 862 

19,184 

543,283 


13, 947, 223 


$336,287 

291,263 

578, 802 

92,970 

8,228 

193, 523 

4,910 

1, 378, 851 

1, 733, 477 

2, 625, 562 

20,433 

25,100 

3, 663 

188,664 
41, 526 
23,696 

408, 810 

284,547 
59, 148 
43,  773 

798, 406 


16,190,118 


$424,589 

218, 733 

897, 318 

95, 121 

7,376 

150,000 

3,375 

1, 043, 182 

1, 568,  713 

970 

3, 055, 913 


4,000 

156, 898 

62, 526 

22,503 

300,000 

268,892 

75,  910 

42,892 

750,000 

650 


1896. 


$109, 427 

228,992 

802, 968 

83, 927 

10,655 

134, 213 


1, 591, 966 

1, 399, 412 

1,600 

2, 104,  774 

11,589 

26,000 

3,126 

157, 176 

77.252 

9,358 

147, 138 

182, 640 

83,742 

59, 113 

552, 921 


15,308,755  '  13,022,637 


The  following  is  a  consideration  of  the  general  condition  of  the  indus- 
try in  the  various  productive  States: 

Alabama. — As  in  many  other  States,  there  was  a  decline  in  Alabama 
in  the  value  of  the  output  in  1896,  i.  e.,  from  $222,424  in  1895  to  $180,921 
in  1896.  Most  of  this  value  is  that  of  lime  made  by  the  quarrymen 
from  the  limestone  quarried.  Considerable  was  used  for  blast-furnace 
flux.  The  producing  counties  are,  in  order  of  importance,  Shelby, 
Franklin,  Lee,  Calhoun,  Blount,  and  Jackson. 

Analysis  of  limestone  from  Sheffield,  Franklin  County,  Alabama. 


Silica  (SiOO 0.50 

Ferric  oxide  ( Fe:0 0 i  1. 45 

Lime  (CaO) 54.20 

Magnesia  (MgO) '■  1.23 

Carbon  dioxide  (CO,) 42.  61 

Total 90 .  99 
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The  following  analysis  was  made  at  the  Watertown  Arsenal  for 
Messrs.  T.  L.  Fossick  &  Co. 

Analysis  of  limestone  from  Siluria,  Shelby  County,  Alabama. 


Calciam  carbonate  (CaCO») 

Water  (H2O) 

Organic  matter 

Silica  (SiO,) 

Alumina  ( AI2O3) 

Ferric  oxide  (Fe-^Os) 

Magnesium  carbonate  (MgCOg) 

Phosphoric  acid  (PsOs) 

Lobs 


99.13 
.08 
.05 
.23 
.21 

Trace. 
.12 

Trace. 
.18 


Specific  gravity,  2.84. 

The  following  were  taken  from  the  report  of  the  State  geologist,  Mr. 
E.  A.  Smith,  for  1895: 

Analysis  of  limestone,  Longview,  Shelby  County,  Alabama, 


1. 

2. 

8.  (a) 

Carbonate  of  calcium 

Per  cent, 

99.11 

.76 

.13 

.39 

Per  cent, 

99.16 

.75 

Trace. 

.15 

Per  cent, 

99.11 

.14 

.21 

.23 

Carbonate  mafimesinm 

Oxide  of  iron  and  aluminum 

Silica ftpd  {nRolnble ,,t, ^t- 

Total 

100.38 

100.06 

99.69 

a  By  Prof.  William  Q«uner,  analytical  chemist. 
Specific  gravity,  2.84. 

Arizona. — A  somewhat  smaller  quantity  of  output  was  realized  in 
1896  than  in  1895,  most  of  the  value  being  that  of  lime  made  by  the 
producers. 

Arkansas.— The  output  of  1896  was  valued  at  $47,376;  of  1896  at 
$30,708.  Most  of  the  output  is  lime  from  stone  quarried  in  Benton 
County. 

California. — A  marked  decline  characterized  the  year  1896  in  this 
State.  The  value  for  1895  was  $322,211 ;  for  1896,  $143,865.  The  pro- 
ductive  counties  are,  in  order  of  importance,  Kern,  San  Benito,  Santa 
Cruz,  Kiverside,  Santa  Clara,  Shasta,  and  Los  Angeles.  Most  of  the 
product  is  lime. 
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Colorado. — The  output  of  1895  amounted  to  a  valuation  of  $116,355; 
for  1896  the  figure  was  $65,063.  The  stone  was  used  chiefly  for  blast 
furnace  flux;  it  was  quarried  in  Jefferson,  Pitkin,  and  Chaffee  counties. 

Connecticut — Most  of  the  output  of  limestone  comes  from  Litchfield 
County ;  the  rest  from  Fairfield  County.  It  is  practically  all  burned  into 
lime,  the  value  of  which  was  $154,333  in  1895  and  $138,945  in  1896. 

Florida, — A  small  quantity  of  limestone  was  quarried  in  Marion 
County  and  practically  all  was  burned  into  lime,  the  value  of  which 
was  $16,982. 

Georgia. — Limestone  is  quarried  in  Catoosa,  Bartow,  and  Polk  coun- 
ties. It  is  practically  all  burned  into  lime,  the  value  of  which  in  1896 
was  $29,081,  about  double  the  value  of  the  product  in  1895. 

Idaho. — The  value  of  lime  made  in  1896  was  $5,610.  Practically  all 
the  limestone  quarried  was  burned  into  lime.  Most  of  it  was  quarried 
in  Kootenai  County. 

Illinois.— T]\\b  State  in  the  past  has  stood  first  in  the  production  of 
limestone  for  building,  but  in  1896  it  is  second  to  Indiana,  for  whose 
output  the  value  was  $1,658,499,  against  $1,261,359  tor  Illinois  in  1896. 
In  1895  the  value  of  the  product  in  Illinois  was  $1,687,662.  The  most 
important  producing  county  is  Cook  County;  Will  County  comes  next 
in  importance.  Small  quantities  are  produced  in  quite  a  large  number 
of  other  counties  in  the  State.  The  stone  is  largely  used  for  building, 
flagging,  and  curbing.  The  extensive  quarries  in  the  vicinity  of  Lemont 
and  Joliet  have  been  fully  described  in  former  reports. 

Theibllowing  are  physical  tests  of  dolomite  from  Niota,  Illinois: 

Physical  teats  of  limestone  from  Nioiay  Illinois. 

Crashing  strength  per  square  inch pounds. .  14, 120 

Weight  per  cubic  foot do 161 

Specific  gravity 2. 58 

Ratio  of  absorption per  cent. .  0. 0325 

Weight  per  cubic  foot  of  limestone  taken  from  quarry  at  Grafton, 
lUinois,  156  pounds. 

Physical  tests  of  limestone  from  Joliet,  Illinois. 

Position Bed. 

Specifi  c  grav  Ity 2. 644 

Ratio  of  absorption per  cent. .       2. 73 

Crushing  strength  per  square  inch pounds. .  16, 900 

Weight  per  cubic  foot do  ... .         170 

Indiana. — For  its  output  of  ornamental  and  building  limestone  Indi- 
ana is  the  most  imx>ortant  and  interesting  St^ite  in  the  Union.  The 
stone  is  well  known  as  Bedford  oolitic  limestone,  and  has  been  quite 
fully  described  in  former  reports.  At  present  it  is  used  over  practi- 
cally all  parts  of  the  country,  and  it  is  popular.  Prices  for  the  stone, 
owing  to  hard  times  and  competition,  have  been  declining.  The  value 
of  the  tota   output  of  limestone,  most  of  which  is  Bedford  stone,  was 
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almobt  the  same  in  1896  as  in  1895;  the  figures  were  $1,658,976  in  1895 
and  $1,658,499  in  1896. 

The  following  paper  is  the  resnlt  of  careful  investigation  and  is  a 
valuable  contribution  to  the  literature  of  Indiana  oolitic  stone.  In 
connection  with  the  statistical  portion  it  should  be  remembered  that 
the  figures  apply  to  oolitic  limestone  only,  and  not  to  the  entire  lime- 
stone of  the  State,  as  is  the  case  with  the  total  for  the  State  already 
given  in  the  tables. 

THE  BEDFORD   OOLITIC   LIMESTONE. 
By  T.  C.  Hopkins  and  C.  E.  Siiebenthal.' 

The  term  ^^  Bedford  oolitic  limestone,"  so  long  and  so  well  known  in 
commercial  circles,  has  now  been  adopted  as  a  geologic  term,  and  desig- 
nates that  bed  of  oolitic  limestone  of  Lower  Carboniferous  or  Missis- 
sippian  age  that  forms  an  irregular  area  through  southwest-central 
Indiana,  and  has  been  quarried  in  at  least  five  counties.  It  is  now  one 
of  the  best  and  most  widely  known  of  our  building  stones,  having 
been  used  in  at  least  24  States  and  Territories  and  in  1  foreign 
country.  Its  wide  repntation  is  due  to  its  general  usefulness  in 
masonry,  ornamentation,  and  monuments;  its  abundance;  the  ease 
with  which  it  can  be  quarried  and  dressed,  and  its  pleasing  color  and 
durability.  The  stone  is  properly  a  calcareous  sandstone  or  freestone, 
difTering  from  the  ordinary  sandstones  in  having  the  grains  composed 
of  lime  carbonate  instead  of  quartz  and  in  the  grains  being  small  fos- 
sils instead  of  sediment  transported  by  water  from  the  debris  of  some 
former  rock  mass.  It  differs  from  other  limestone  in  its  granular  tex- 
ture and  freestone  grain. 

The  stone  has  been  variously  designated  in  geological  reports  as  St. 
Louis  limestone,  Warsaw  limestone,  Spergen  Hill  limestone,  Bedford 
limestone,  and  by  more  local  terms — Ellettsville  limestone,  Salem  lime- 
stone, and  names  of  other  places  where  it  has  been  quarried.  The  term 
Bedford  oolitic  limestone  is  believed  to  be  the  most  appropriate  term, 
as  it  is  the  one  best  known  commercially. 

The  Bedford  oolitic  limestone  extends  in  a  general  southerly  direction 
from  Greencastle,  in  Putnam  County,  to  and  beyond  the  Ohio  River 
into  the  State  of  Kentucky,  in  a  belt  from  2  to  14  miles  wide,  averaging 
about  5  miles,  covering  parts  of  Putnam,  Owen,  Monroe,  Lawrence, 
Washington,  Perry,  and  Crawford  counties,  and  is  quarried  in  large 
quantities  in  Lawrence,  Monroe,  Owen,  and  Washington  counties.  The 
townsand  villages  of  Bedford,  Bloomington,  Sanders,  Ellettsville,  Stines- 
ville,  Romona,  Salem,  and  Heltonville  are  the  points  around  which  the 
quarries  are  clustered  and  from  which  the  stone  is  shipped.    The  stone 


1  While  tfais  paper  is  to  a  certain  extent  the  work  of  the  two  writers  Jointly,  Mr.  Siebenthal,  who  has 
recently  prepared  a  detailed  map  of  the  prodnctlve  part  of  the  oiJlitic  limestone  area,  assames  respon* 
sibility  for  the  sabject-matter  under  the  headings  "  Location,"  ** Stratigraphy,"  and  "Statistics."  Mr. 
Hopkins  is  responsible  for  the  remainder  of  the  topics  and  the  arrangement  of  the  paper. 
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extends  north  of  Gosport  as  far  as  Qaincy,  in  Owen  County,  there  being 
a  single  exposure  as  far  north  as  Greencastle,  Indiana,  but  it  does  not 
occur  in  commercial  quantities  north  of  Eomona. 

The  valley  of  the  north  fork  of  White  Eiver  at  Gosport,  in  the  north 
part  of  the  oolitic  area,  is  570  feet  above  sea  level,  and  the  valley  of  the 
east  fork  of  White  River  south  of  Bedford,  south  of  the  middle  of  the 
area,  is  500  above  sea  level.  Crests  along  the  divide  between  these  two 
forks  in  the  vicinity  of  Bloomington  are  900  to  950  feet  high.  The  oolitic 
limestone  has  no  topographic  features  distinguishing  it  ftom  the  other 
limestone.  Where  it  forms  the  top  rock  of  the  ridge,  the  surface  is 
gently  undulating,  and  along  the  stream  sources  it  frequently  forms 
bold  bluffs,  but  in  both  respects  it  is  not  different  from  other  limestones 
of  the  area. 

The  Bedford  oolitic  limestone  occurs  in  the  sub-Carboniferous  or 
Mississippian  division  of  the  Paleozoic.  The  associated  sub-Carbonifer- 
ous rocks  are  the  Bockford  goniatite  ^limestone,  the  Knobstone  group, 
the  Harrodsburg  limestone,  the  Bedford  oolitic  limestone,  the  Mitchell 
limestone,  and  the  Chester  or  Kaskaskia  group,  named  in  order  of 
superposition,  with  the  oldest  first. 

The  Harrodsburg  limestone,  which  lies  immediately  below  the  Bed- 
ford oolitic  limestone,  is  named  from  Harrodsburg,  in  Monroe  County, 
where  it  is  typically  developed.  It  varies  locally  in  character,  being 
composed  of  massive  fossiliferous  crystalline  limestone,  blue  and  yel- 
low shale,  chert,  compact  and  flaggy  limestone,  and  in  many  places 
geodes.    It  varies  from  60  to  90  feet  in  thickness. 

The  Mitchell  limestone,  immediately  overlying  the  oolitic  limestone, 
is  named  from  the  town  of  Mitchell,  in  Lawrence  County,  and  consists 
of  a  series  of  impure  limestones,  calcareous  shales,  and  fossiliferous 
limestones  aggregating  150  to  250  feel  in  thickness.  Specimens  of 
lithographic  limestone  have  been  obtained  from  the  group,  but  not  in 
commercial  quantities. 

The  Bedford  oolitic  limestone  occurs  in  a  massive  bed  varying  in 
thickness  from  25  to  nearly  XOO  feet.  The  greater  part  of  the  stone  is 
free  from  lamination  or  bedding  seams.  On  weathered  surfaces  the 
lines  of  sedimentation,  both  true  and  false  bedding,  are  brought  out 
more  or  less  conspicuously  in  several  places.  Sometimes  even  a  shaly 
structure  is  developed  by  weathering.  These  are  local  features,  as  in 
many  places  the  outcrop  shows  a  comparatively  regular  surface,  free 
from  lamination.  In  almost  every  quarry  or  natural  exposure  there  is 
at  least  one  system  of  vertical  or  nearly  vertical  joint  seams,  and  in 
many  places  two  systems,  one  having  a  general  eastward  direction,  the 
other  a  general  north-south  direction.  The  joint  seams  are  rarely  so 
numerous  as  to  prevent  the  occurrence  of  stone  in  large  dimensions. 

Where  there  is  a  firm  rock  covering,  the  joints  are  seldom  more  than 
regular  cracks  or  cleavage  i)lanes  in  the  rock  mass,  but  in  many  places 
where  the  overlying  rock  has  disintegrated  and  the  oolitic  stone  has  no 
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rock  covering  the  weathering  agencies  have  penetrated  along  the  joint 
planes,  forming  irregular  cave-like  openings  from  a  few  inches  to  several 
feet  across,  which  openings  are  now  filled  with  the  residual  clay  and 
soil,  thus  causing  much  waste  and  expense  in  quarrying.  The  stylolite 
seam,  known  to  the  quarrymen  as  "  crow-foot"  or  '*  toe-nail,"  causes  much 
waste.  As  seen  on  the  face  of  the  rock,  it  resembles  roughly  a  suture 
joint,  horizontal  or  nearly  so,  corresponding  in  a  general  way  to  a  bed- 
ding seam,  but  differing  f^om  the  ordinary  bedding  seam  in  the  vertical 
jagged  tooth-like  projections  on  each  side  of  the  seam.  The  seam  is 
firequently  black  from  the  coUection  of  carbonaceous  matter.  These 
seams  do  not  occur  in  all  the  quarries  alike,  some  having  one  or  two  on 
every  channel  cut,  some  having  only  one  or  two  on  the  whole  quarry 
face,  and  a  few  being  entirely  free  from  them. 

The  Bedford  stone  is  a  granular  limestone,  a  calcareous  sand  rock, 
in  which  both  the  grains  and  the  cement  are  carbonate  of  lime.  In 
the  common  sandstone  the  grains  are  hard  and  nearly  angular;  in  the 
Bedford  stone  the  grains  are  always  soft  and  either  round  or  rounded. 
In  the  siliceous  sandstones  the  grains  are  liarder  than  the  cement;  in 
the  Bedford  stone  the  cement  is  harder  than  the  grains.  The  grains 
are  almost  entirely  small  fossil  forms,  mainly  Foraminifera.  These  are 
commonly  about  the  size  of  average  sand  grains,  but  in  several  places 
there  are  a  great  many  larger  fossils,  brachiopods,  gastropods,  etc. 
The  part  containing  these  large  fossils  is  not  used  for  building  stone, 
but  is  thrown  out  with  the  waste.  The  smaller  forms  that  make  up 
the  mass  of  the  rock  vary  in  size  in  different  localities,  causing  finer- 
grained  stone  in  some  localities.  The  finest-grained  stone  is  the  one 
most  sought  after,  provided  it  is  uniform  in  both  grain  and  color. 

All  the  Bedford  stone  is  classed  as  buff,  blue,  or  mixed.  The  blue  is 
apparently  the  original  color  of  at  least  the  greater  part  of  the  stone, 
and  is  thought  to  be  caused  by  the  organic  matter  and  the  iron  in  the 
protoxide  state,  which,  in  contact  with  the  oxidizing  agents,  give  the 
buff  color,  the  organic  matter  disappearing  in  gases  and  the  iron  chang- 
ing to  the  protoxide  state.  There  is  so  little  of  either  present  that  the 
difference  in  color  is  but  slight.  The  oxidation  generally  does  not  follow 
along  regular  lines,  so  that  the  parting  is  frequently  marked  by  a  very 
zigzag  line,  and  in  quarrying  considerable  stone  containing  the  two 
colors  intermingled,  known  as  mixed  stone,  is  produced,  and  while  it  is 
as  strong  and  durable  as  any  other  it  is  nearly  all  thrown  in  the  waste, 
as  there  is  no  demand  for  any  but  first-class  stone. 

The  Bedford  oolitic  stone  has  been  tested  by  most  of  the  methods 
used  for  determining  the  qualities  of  building  stone.  The  following 
table  shows  the  specific  gravity,  weight  per  cubic  foot,  absorption  and 
crushing  tests  made  on  the  oolitic  limestone.  All  of  those  not  otherwise 
designated  were  made  at  the  Rose  Polytechnic  Institute,  Terre  Haute, 
Ind.  The  compression  tests  were  made  npon  approximately  2-inch  cubes, 
each  specimen  being  measured  to  the  nearest  one  hundredth  of  an  inch. 
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As  will  be  seen,  the  tests  mostly  range  between  4,000  and  10,000  x)ounds 
to  the  square  inch.  Counting  individual  tests  instead  of  the  average, 
there  were  5  out  of  50  that  were  more  than  11,000  pounds  to  the  square 
inch,  the  highest  being  as  high  as  13,500  pounds. 

The  following  table  give  the  physical  characteristics  of  the  Bedford 
oolitio  limestone : 

Physical  chamcierisiics  of  Bedford  odliiio  limestone. 


1 
No. 

■ 

1 

2 
8 

4 

5 

6 

i 

8 
9 

10 
11 
12 

Operators. 

Locality. 

Crush- 
ing 
strength 
per 
square 
inch. 

Nnm- 
l>erof 
speci- 
mens 
tested. 

Specific 
grav- 
ity. 

Weight 

per 

cabio 

foot. 

Batio 

of 
absorp- 
tion. 

Authority. 

G.K.  Perry 

)£atthe  wa  firos  . . . 

EllettsYille  . 
do 

Pounds. 
10.000 

13,500 

6,eoo 

4,100 

5,700 

5,700 
9,100 

5,600 

8,600 

4,460 
0,900 
6,625 

4 

Pounds. 

1-31 

1-28 
1-17 

1-14 

1-19 

1-15 
1-39 

1-23 

1-31 

1-15 
1-31 
1-19 

Rose  Polytechnic 
Institute. 

GreneralGillmore. 

Rose  Polytechnic 
Institute. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
General  Gi  llmore . 

142.2 

Indiana    Steam 
Stone  Works. 

Hnnter  Valley 
Stone  Co. 

Hunter  Brothers 
Stone  Co. 

Crescent  Stone  Co . 

Romona     Oolitic 
Stone  Co. 

Bedford.    Ind., 
Stone  Co. 

The  Chicago  and 
Bedford    Stone 
Co. 

Bedford  Quarries 
Co. 

Twin  Creek  Stone 
Co. 

Dark    Hollow 
Stone  Co. 

Stinesville.. 

Bloomin^n 

do 

do 

Romona 

Bedford 

do 

do 

Salem 

Bedford 

3 
3 
8 

3 

4 

3 
3 

4 
3 

2.46 

168.7 

2.48 
2.47 

155 
154.4 

1 

2.51 

156.9 
142.9 

Samples  from  each  of  the  different  districts  in  the  State  were  tested 
thoroughly  at  high  temperatures  to  find  their  fire-resisting  properties. 
This  was  done  by  first  heating  them  to  a  temperature  of  619^  F.  and 
cooling,  some  in  air  and  some  in  cold  water,  all  the  specimens  remaining 
uninjured.  The  same  exi)eriment  was  tried  at  779^  F.  and  928^  F.  with 
the  same  result — specimens  uninjured  except  a  slight  discoloration. 
They  were  then  heated  to  the  temperature  of  melting  aluminum,  about 
1,157^  F.,  when  the  specimens  cooled  in  water  crumbled  on  the  lower 
edges,  the  upper  edges  and  faces  being  uninjured.  Some  were  heated 
to  "cherry  red'' — about  l,o00o  F. — and  cooled  in  air.  Calcination  was 
pronounced,  but  the  specimens  retained  their  cubical  form  and  sharp 
edges. 

Samples  from  different  districts  were  analyzed  with  the  results  shown 
on  the  accompanying  table.  They  show  a  remarkable  similarity  in 
composition  over  the  entire  area,  the  carbonate  of  lime  which  constitutes 
almost  the  entire  rock  varying  between  95  and  98.27  per  cent,  a  varia- 
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tion  of  less  than  3  x>er  cent  in  16  different  samples  from  widely  sepa- 
rated localities. 

The  following  table  shows  the  chemical  analyses  of  the  Bedford 
oolitic  limestone: 

Chemical  analyses  of  Bedford  odHHc  limestofie. 
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Bedford  Indiana  stone 
quarry 

Hunter  Valley  quarry 

Romona  quarry 

Twin  Creek  quarry . . 

Hoosier  quarry,  buff. 

Hoosier  quarry,  blue. 

Salem  quarry 

Mauckport  quarry . . . 

Big  Creek  quarry 


Per  et. 

Per  et. 

PereL 

98.27 

0.84 

0.64 

98.11 

.92 

.86 

97.90 

.65 

1.26 

98.16 

.97 

.76 

98.20 

.39 

.63 

97.26 

.37 

1.69 

96.04 

.72 

1.13 

98.09 

.81 

93.80 

4.01 

.15 

• 

• 

d 

o 

■ 

£ 

^ 

m 

o 

« 
1 

w 

o 

e 

^ 

a 

H 

S 

< 

< 

Peret. 

^ 

Per  et.   Per  et. 

Per  ct. 

Peret. 

0.15 

99.90 

100.05 

99.99 

.16 

.18 

.1.5 

1 

100.04 
99.61 
99.81 

0.39 

1 

1 

.49 

1.06 

0.15 
.40 

0.10 

.12 

1.09 

.18  1  0.14 

.64 

99.69 

The  Bedford  stone  ranks  among  the  most  durable  limestones  in  the 
market,  proofs  of  which  fact  are  (1)  the  chemical  aud  physical  tests 
showing  its  freedom  from  elements  of  weakness,  its  great  uniformity 
of  composition  aud  texture,  and  its  great  elasticity  in  withstanding 
extremes  of  heat  and  cold;  (2)  the  appearance  of  the  stone  in  its  out- 
crop, where  it  presents  in  many  places  hard  compact,  fairly  regular 
faces,  in  some  places  forming  perpendicular  or  overhanging  cliffs;  (3) 
oldbuildings  and  monuments.  There  are  not  many  extremely  old  build- 
ings constructed  of  this  stone,  as  the  first  quarries  were  opened  as  late 
as  about  1840,  aud  it  was  not  quarried  on  a  large  scale  until  after  the 
war.  The  buildings  that  were  erected  at  that  early  date,  as  well  as 
those  of  more  recent  date,  are  all,  as  far  as  known,  in  a  good  state  of 
preservation.  In  the  old  quarries  from  which  the  first  stone  was  taken, 
there  is  no  evidence  of  disintegration  either  on  the  quarry  face  or 
in  the  waste  stone  in  the  quarry,  except  that  in  a  few  places  where 
water  stands  in  the  quarry,  the  stone  has  been  observed  to  scale,  espe- 
cially where  it  is  coarsely  fossiliferous,  for  a  few  feet  above  the  water. 

There  is  probably  not  another  stone  in  this  country  that  works  more 
freely  and  easily  than  the  Bedford  oolitic  limestone.  It  almost  rivals 
the  French  Caen  limestone  in  this  respect.  The  French  stone  is  a  little 
softer  and  a  little  more  easily  cut  and  carved,  but  it  is  also  a  much  less 
durable  stone.  The  Bedford  stone  is  easily  drilled  and  channeled  and  is 
thus  not  expensive  to  quarry.    It  is  easily  sawed,  cut,  and  carved  when 
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it  18  first  qaarried.  While  it  iiardens  on  exposure,  it  never  becomes  so 
hard  as  granite,  marble,  or  many  of  the  sandstones.  It  is  eminently 
adapted  to  carved  and  ornamental  work,  because  of  the  ease  with  which 
it  can  be  cut,  while  it  is  at  the  same  time  hard  and  durable  enohgh  to 
retain  the  marks  and  not  to  crumble  under  the  carver's  tool  or  on  expo- 
sure. 

Few  building  stones  are  more  accessible  than  the  Bedford  oolitic  lime- 
stone. Occurring  as  it  does  in  an  almost  horizontal  position,  it  outcrops 
over  a  comparatively  large  area,  with  either  no  covering  at  all  or  one 
so  light  that  it  can  profitably  be  removed.  A  recently  prepared  geo- 
logic map  of  the  area  shows  the  total  length  of  the  outcrop  in  Owen, 
Monroe,  and  Lawrence  counties  to  be  not  less  than  1,600  miles.  The 
topographic  features  are  such  that  almost  any  point  in  the  whole  area 
is  readily  accessible  by  railway  grade.  This  is  practically  demon- 
strated by  the  location  of  the  difi'erent  railways.  The  Monon  Eailway 
traverses  the  area  from  north  to  south  over  all  the  productive  part,  and 
that  it  was  built  before  the  value  of  the  oolitic  stone  was  known  speaks 
well  for  the  relative  ease  of  building  the  road  and  for  the  agricultural 
prosperity  of  the  region.  There  are  also  three  east-west  railroads  and 
a  short  line  known  as  tbe  Belt,  which  serves  to  connect  many  quarries 
around  Bedford  with  the  other  roads.  There  are  short  branch  roads 
making  switch  connections  with  one  or  more  of  these  roads  running 
into  each  of  the  quarries. 

The  stone  is  practically  all  cut  free  on  the  four  sides  by  a  channel- 
ing machine.  If  the  quarry  is  opened  on  the  top  of  the  bed,  the  center 
or  the  key  block  is  removed  by  breaking  it  loose  with  wedges  or  bars 
at  the  side  and  lifting  it  out  with  the  derrick.  After  the  removal  of 
the  first  block  the  subsequent  blocks  are  removed  by  drilling  holes 
along  the  bottom  and  wedging  them  loose,  when  they  are  lifted  out 
with  the  deirick.  Where  the  quarry  is  opened  on  the  face  of  a  clift*  or 
a  steep  hillside,  there  is  no  key  block,  and  the  stone  is  worked  back 
from  the  outcrop.  In  many  of  the  larger  quarries  blocks  from  20  to  50 
feet  long,  G  to  10  feet  deep,  and  about  4  feet  across  are  loosened.  Tht* 
channel  cuts  are  commonly  made  either  6  feet  6  inches  or  10  feet  deep, 
but  sometimes  vary  from  these  figures  in  order  to  utilize  to  best  advan- 
tage the  entire  thickness  of  the  bed  and  the  varying  thickness  between 
the  stylolyte  or  crowfoot  seams.  The  stone  is  lifted  from  the  quarry  to 
the  railway  car  by  large  derricks  with  steam-power  hoists,  and  may  be 
squared  into  mill  blocks  by  the  scabblers  on  the  car,  or  it  may  be  sent  in 
the  rough  to  the  mill  and  there  sawed  into  the  desired  forms  for  the  order 
in  hand.  The  saws  are  almost  entirely  the  common  gang  saw  with  long 
iron  blades  made  to  swing  to  and  fro  across  the  stone,  sand  and  water 
being  fed  under  each  saw  automatically.  One  of  the  mills  is  supplied 
with  a  large  diamond  saw,  and  one  company  uses  the  wire  cable  saw, 
first  for  sawing  dimension  stone  in  the  yard,  later  for  sjiwing  stone  from 
the  quarry.    In  the  stone  mill,  besides  the  saws,  there  are  stone  planers 
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and  headers  or  jointers  and  lathes  for  smoothing,  trimming,  and  shaping 
the  stone.  The  large  mills  are  also  supplied  with  overhead  travelers, 
operated  by  steam  or  electricity. 

Th^  major  pi^rt  of  the  stODe  is  used  for  fine  dimension  stone  for  baild- 
ings, both  for  face  work  and  trimmings.  It  forms  one  of  the  best  known 
and  most  widely  nsed  building  stones  in  tlie  American  market,  having 
been  used  in  a  great  many  public  and  private  buildings.  It  has  been 
used  in  at  least  four  State  houses — Indiana,  Illinois,  Georgia,  and  Kew 
Jersey — and  one  of  the  State  buildings  (the  library)  of  Pennsylvania. 
It  is  known  to  have  been  used  in  not  less  than  20  court-houses  in  Indi- 
ana and  In  many  Government  buildings — custom-houses  and  post-offices 
— throughout  the  country.  It  finds  equal  favor  for  both  face  stone  and 
trimmings,  its  light  color  harmonizing  so  well  with  many  of  the  differ- 
ent colored  stones  throughout  the  country,  and  the  ease  with  which  it 
can  be  worked  making  it  of  double  value  in  trimmings.  A  large  quan- 
tity of  it  is  used  for  monumental  purposes,  as  bases  for  monuments  or 
for  monuments  themselves.  Much  is  used  for  pavements,  being  first 
sawed  into  fiags.  It  makes  a  strong  and  durable  pavement  and  does 
not  wear  slippery,  as  many  limestones  do.  It  is  used  for  curbing  and 
sewer  piers  and  abutments,  but  bridge  stone  is  mostly  a  cheaper  grade 
of  stone,  which  it  does  not  pay  to  ship  long  distances.  In  a  number  of 
places  it  has  been  burned  for  quicklime,  of  which  it  makes  a  pure  qual- 
ity. In  only  two  points,  Salem  and  Bomona,  has  this  proven  successful 
and  of  long  duration.  Limekilns  at  Ellettsville,  Bloomington,  and  south 
and  southwest  of  Bedford  have  long  been  abandoned  and  fallen  into 
decay.  In  recent  years  it  has  been  acquiring  a  local  use  for  ballast  for 
both  railways  and  wagon  roads. 

The  following  table  shows  the  commercial  importance  of  this  industry 
in  the  State.  This  table  has  been  carefully  prepared,  and  is  as  reliable 
as  such  tables  can  be  made.  The  figures  showing  the  capital,  number 
of  men,  prodoctibn,  and  value  were  necessarily  obtained  from  the  oper- 
ators, but  the  other  data  were  obtained  by  direct  observation,  each  of 
the  writers  having  visited  every  oolitic  limestone  quarry  in  the  State. 
The  figures  do  not  show  the  total  value  of  the  stone,  as  much  of  it  is 
shipped  in  the  rough  and  sawed  and  cut  to  dimensions  in  the  cities,  at 
mills  in  Chicago,  Philadelphia,  New  York,  and  elsewhere,  which  gives 
the  stone  an  added  value,  but  the  data  for  which  are  not  available. 
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8taH8iie9  of  the  Bedford  oiflitio  limeetone  production  in  Indiana, 


Cnbio    feet  of  stone   pro- 
dnced  in — 

1896 

1896 

Value   of  stone   prodnced 

in — 

1895 

1896 

Capital  invested,  1896 

Nnmber  of  men   employed 
in — 

1895. 

1896 

Nnmber  of  quarries  in  op- 
eration recently 

Nnmber  of  channeling  ma- 
chines in  operation 

Nnmber  of  channeling  ma- 
chines idle 

Number  of  steam  drills  in 
operation 

Nnmber  of  steam  drills  idle. 

Nnmber  of  derricks  in  op- 
eration   


Nnmber  of  derricks  idle.. 
Number  of  derrick  turners 


m  use 


Number  of  planers  and  Joint- 
ers   

Number  of  saw  gangs  in  op- 
eration   


Number  of  saw  gangs  idle. . . 

Number  of  steam  and  elec- 
tric travelers 

Number  of  lathes  in  opera- 
tion   


Number  of  limekilns  in  re- 
cent operation 


Korth  dis- 
trict:  RO' 
mona.  Big 

Creek, 
Stinesville, 
EUettoYllle. 


1,295,000 
673,000 

$311, 875 
$165,697 
$497,700 
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315 

12 

19 

11 
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4 

24 

6 

3 

6 

a  32 
9 

4 

4 
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MiddlAdis- 

triot: 

Blooming- 

ton,  Hnnter 

Valley, 

Sanders. 


1, 812, 716 
1,343,926 


$420,487 
$294,635 
$458,400 
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374 

15 

39 

7 

15 
3 

29 
3 

10 

3 

32 


3 
0 


Soathem 
district: 
Bedford, 

Dark  Hoi. 

low,  Beeds 

Station, 

Oolitic, 

PeerlesA, 

Paradise, 

HeltonTiUe, 
Salem. 

HUle 

in 

Indian. 

apolia. 

3, 030, 591 

3,438,656 

$771,468 

$19, 430 

$725,883 

$23,417 

$1,337,000 

$26,500 

825 

62 

787 

60 

21 

78 

11, 

44 

5 

49 

1 

8 

24 

16 

4 

68 

n 

9 

12 

1 

6 

5 

Total. 


6, 138, 307 
5,455,582 

$1, 623, 260 
$1, 209, 632 
$2, 319, 600 

1,784 
1,536 

48 

136 

29 

74 
12 

103 
17 

37 

29 

143 
18 

20 

10 

6 


a  One  wire  saw  or  cable  way,  and  1  diamond  saw. 
18  GBOL,  PT  5 67 


1058  MINERAL   BESOUBGES. 

Iowa. — ^The  output  of  limestone  in  Iowa  in  1895  was  valued  at  $449,- 
501;  in  1896  at  $410^037.  There  has  thus  been  something  of  a  decline, 
although  not  so  great  as  might  have  been  expected.  The  production 
of  limestone  is  spread  over  many  counties  in  the  State,  and  tbe  industry 
is  on  the  whole  an  important  one.  Most  of  the  output  is  used  for 
building  and  roadmaking.  The  producers  are  quite  numerous,  and 
there  are  but  few  who  are  doing  business  on  what  might  be  called  a 
large  scale. 

The  following  are  tests  of  limestone  from  Stone  Oity,  Iowa: 

Physical  tests  of  limestone  from  Stone  City,  Iowa. 

CmshiDg  strength  per  square  inch poands. .  5, 150 

Weight  per  cabio  foot do 136 

Specific  gravity 2.3 

Kansas.— PToduction  declined  from  $316,688  in  1895  to  $158,112  in 
1896.  Stone  quarries  are  quite  numerous  and  widespread,  but  none  of 
them  are  operated  by  very  large  concerns. 

Kentttcky, — The  value  of  the  limestone  output  declined  from  $154,130 
in  1895  to  $135,967  in  1896.  The  Bowling  Green  oolitic  stone  is  one  of 
interest  to  builders  and  is  quite  unique  in  character.  Some  of  the 
stone  gives  excellent  lime  on  burning. 

Maine. — The  limestone  industry  of  Maine  is  almost  entirely  limited 
to  Knox  County,  where,  at  Bockland  and  Bockport  and  vicinity,  large 
quantities  of  lime  are  made  for  shipment  to  numerous  points  of  con- 
sumption on  the  Atlantic  coast.  The  value  of  the  lime  made  in  Maine 
in  1896  was  $608,077.  The  figure  for  1895  was  $700,000  and  for  1894 
$810,089;  it  is  thus  evident  that  production  has  been  decreasing  for 
some  time. 

Maryland. — The  total  value  of  the  limestone  output  in  1896  was 
$264,278.  This  represents  a  gain  of  more  than  $64,000  over  1895.  Of 
this  amount  more  than  $250,000  is  the  value  of  lime  made  from  the 
limestone  quarried.  Oyster  shells  are  quite  freely  used  for  lime  burn- 
ing in  this  State,  and  some  years  ago,  when  blast  frirnaces  were  more 
active  than  at  present  in  the  vicinity  of  Baltimore,  they  were  also  con- 
sumed as  flux. 

The  productive  counties  for  limestone  in  the  order  of  their  impor- 
tance are  Frederick,  Baltimore,  Washington,  Allegany,  and  Howard. 
The  first  two  are  about  equally  productive  and  are  far  in  advance  of 
tbe  others. 
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The  following  is  the  result  of  an  analysis  of  limestone  from  the  yioiu- 
ity  of  Highlands,  Howard  County,  by  Prof.  H.  J.  Patterson: 

AnalifM  of  limestone  from  Howard  County,  Maryland, 


Calcinm  carbonate  (CaCOa) 

Magnesium  carbonate  (MgCOs) 

Insoluble  matter , 

Oxide  of  iron  and  alumina 

Undetermined 

Total 


Per  cent. 


77.82 
3.19 

13.60 

5.15 

.24 


100.00 


Massachusetts. — ^Production  increased  from  a  valuation  of  $75,000 
in  1895  to  $118,622  in  1896.  The  output  comes  almost  entirely  from 
Berkshire  County.    Most  of  the  product  was  made  into  lime. 

Michigan. — ^The  total  value  of  the  product  in  1896  was  $109,427. 
This  is  quite  a  heavy  falling  off  as  compared  with  1895,  when  the  out- 
put was  valued  at  more  than  $300,000. 

Analysis  of  limestone  from  Michigan  quarries  at  Bay  Port,  Huron  County. 


Silica  (SiOO 

Oxide  of  iron  and  alumina 

Magnesium  carbonate  (MgCOs) 

Calcinm  carbonate  (CaCOa) 

Phosphorus  and  sulphur 

Organic  matter  and  loss 

Total 


Per  coot. 


3.330 

1.334 

.944 

91.538 

Traces. 

2.854 


100.000 


Analysis  of  limestone  from  quarries  at  Dundeey  Monroe  County,  Michigan. 


Silica  (SiOj) 

Calcium  carbonate  (CaCOa) 

Magnesium  carbonate  (MgCOa) I 

Oxide  of  iron  and  alumina 

• 

Total 


Per  cent. 


1.10 

86.80 

11.60 

.12 


99.62 
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Analy$e$  of  limeMtone  from  quarries  at  Trenton,  Wayne  County,  Miohigan  (difereni 

di^ths,)  (a) 


Calcinm  carbonate  (CaCOa)  — 
Magnesiam  carbonate  (MgCOa. 

Silica  (SiOa) 

Oxides  of  iron  and  alumina — 
Loss 


Total 


No.  1. 


Ko.  2. 


Per  cent. 

85.00 

12.36 

2.00 

Traces. 

.64 


100.00 


Percent. 
88.50 
6.93 
2.24 

Traces. 
2.33 


100.00 


No.  8. 


Per  eenL 

96.00 

2.10 

.70 

.00 

1.20 


100.00 


a  By  K.  J.  Sundstrom,  chemist. 

Minnesota. — Production  increased  from  a  valaation  of  $218,733  in 
1895  to  $228,992  in  189G.  Eeports  from  individual  producers  are  more 
encouraging  in  tone  than  they  were  in  1895.  The  output  is  largely 
used  for  building  and  road  making.  The  most  productive  county  is 
Lesueur. 

Missouri. — ^The  limestone  industry  of  this  State  is  an  important  one, 
being  scattered  over  26  dififerent  counties,  of  which  Jackson,  St.  Louis, 
Greeiie,  Jasper,  Marion,  and  Pike  are  the  most  important. 

The  value  of  the  product  in  1896  was  $802,968,  which  is  somewhat 
below  that  for  1895.  Over  $500,000  worth  of  the  stone  is  used  for 
building  and  road  making,  while  nearly  all  the  remainder  represents 
the  value  of  lime  made. 

The  following  analysis,  made  by  Chauvenet  &  Bro.,  of  the  limestone 
of  Hannibal,  Marion  County,  shows  the  stone  to  be  a  very  pure  car- 
bonate of  calcium: 

Analyne  of  limestone  from  Hannibal,  Missouri. 


Per  cent. 


Silica  (SiOa) 

Oxides  of  iron  and  alnminum 

Magnesia  (MgO) 

Calcium  carbonate  (CaCOs) . . 

Total 


0.08 

.40 

.02 

98.80 


99.30 
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The  following  were  also  made  by  Ohauvenet  &  Bra : 

AnalyM  of  limestone  from  Balls  County,  Missouri, 


Per  cent. 

Calcinm  carbonate 

99.64 
.15 
.21 

Silica 

Magnefiiam  carbonate 

Total 

100.00 

Analysis  of  limestone  from  Greene  County,  Missouri. 


Silica  (SiOi) 

Oxide  of  iron 

Carbonate  of  calcium. 


Total !    100.00 


Montana. — The  liniestoue  output  of  this  State  was  valued  at  $83,927, 
a  figure  slightly  below  that  of  the  previous  year.  The  product  is  used 
mainly  for  blast-furnace  flux,  and  comes  from  Cascade  and  Jefferson 
counties,  which  are  about  equally  productive. 

Nebraska. — A  small  amount  of  limestone  used  mainly  for  building 
and  road  making  was  quarried  in  1896.  The  most  important  counties 
are  Oheyenne,  Pawnee,  and  Gage. 

New  Jersey, — Most  of  the  limestone  quarried  in  New  Jersey  is  burned 
into  lime.  The  total  value  of  the  output  in  1896  was  $134,213.  The 
most  productive  county  is  Sussex. 

New  York, — Thirty  different  counties  in  this  State  produce  limestone. 
The  total  value  of  the  output  in  1896  was  $1,591,966.  Of  this  total 
$1,152,787  represents  the  value  of  lime  made.  Onondaga  County  pro- 
duced nearly  $900,000  worth  of  the  output,  while  Warren  County  stood 
second  with  an  output  valued  at  $103,877.  Quite  an  advance  was 
made  in  1896. 
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AnaljfM*  of  Umeetone  made  in  Onondaga  County,  New  York, 


Silica  (SIO2) 

Oxides  of  iron  and  alamina. 

Calcium  oxide  (CaO) 

Calcium  carbonate  (CaCO:))- 

Magnesium  oxide  (MgO) 

Calcium  sulphate  (CaSOO . . . 


Total 


Percent. 


5.50 
1.99 
84.40 
4.80 
1.80 
.65 


99.14 


Analysis  of  limestone  from  Ulster  County,  New  York, 


Per  cent. 


Carbonate  of  calcium. 

Silicious  material 

Oxide  of  iron 


Total 


97,00 

2.60 

.40 


100.00 


The  following  is  an  analysis  of  dolomite  used  in  the  sulphite  pulp 
miUs  at  Watertown,  New  York : 

Analysis  of  dolomite  from  Natural  Bridge,  New  York. 


Silica  (SiOi) 

Oxides  of  iron  and  aluminum 

Calcium  oxide  (CaO) 

Magnesium  oxide  (MgO) 

Carbon  dioxide  (CO-) 


Total 


Per  cent. 


0.24 

.24 

22.43 

29.48 

47.73 


100.12 


Analysis  of  lime  made  in  Washington  County,  Neto  York. 


Per  cent. 


Silica  (SiOO 

Alumina  ( Al^Oa) 

Ferric  oxide  (Fe^Oa) 

Calcium  oxide  (CaO) 

Magnesium  oxide  (MgO) 

Total 


0.23 

1.04 

.25 

97.64 

.80 

99.96 
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Analy»ia  of  Urns  from  We»i  Coxsaokie,  Greene  County,  New  York, 


Calolum  oxide  (CaO) 

Magnesinm  oxide  (MgO) 

Oxides  of  iron  and  ainminiim 
Insolable  matter 


Total 


0/tio.— Thirty-two  counties  of  the  State  yield  limestone.  Of  these 
the  most  important  are  Ottawa,  Erie,  Marion,  and  Wood,  in  the  order 
named.  The  total  value  of  the  output  in  1896  was  $1,399,412,  while  in 
1895  it  was  $1,568,713;  there  has  been  evidently  a  falling  off,  although, 
comparatively  speaking,  it  is  not  serious.  The  value  of  the  lime  made 
was  $835,594.  Most  of  the  remaining  value  is  of  stone  devoted  to 
building  and  roadmaking. 

Analyaes  of  limestone  from  Ohio. 


Locality. 


Snowflake  lime- 
stone, Wood 
County 

Fob  tor  la,  Wood 
County 

Sugar  Ridge,  Wood 
County 

Williston,  Ottawa 
County 

Rex,  Miami  Coun- 
ty (a) 

Steece,  Lawrence 
County 

Yonngstown,  Law- 
rence County 

Tiffin,  Seneca 
County 


Calciunj 

car- 
bonate 
(CaCOs). 


Per  cnU.  Per  cent 


aium 
carbon- 
ate 
(MgOO,) 


Alumi- 
na 
KAljO,). 


53.98 
52.00 
55.23 
53.90 
95.60 
98.12 
95.30 
67.48 


43.25 
45.26 
43.12 

44.82 

3.93 

.98 


40.36 


Fer- 

roQfl 

oxide 

(FeO). 


Ferric 
oxide 

(Fe,0|). 


Pr.  et.    Pr.  ct.  \  Pr.  et. 


0.43 


2.70 


.65 


.21 


Phos- 
phoric an- 
hydride 
(Vi0»). 


Percent. 


O.OOU 


Silica 
(MO,). 


Per  cent. 


1.53 


Trace. 


Total. 


.84 


per  cent. 


99.19 


99.96 


99.84 


.  21       99. 1411 


.40 

.017    . 

( 

1.92 

1.25 

.10 

.03 

Trace. 


99.93 


3. 12       99. 14 


&3.45 


100. 017 


1.62   clOO.OO 


a  Made  by  I*rofeaaor  Orton. 


b  Silicates. 


e  IncludeH  0.41  per  cent  H^G. 
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Pennsylvania. — ^The  limestone  industry  of  Pennsylvania  during  the 
year  1896  overtops  that  of  any  other  single  State.  The  total  value  of 
the  output  was  $2,104,774.  Of  this  amount  $1,082,682  represents  the 
value  of  lime  made,  $586,661  that  of  blast-furnace  flux,  and  $435,431 
that  of  stone  devoted  to  building  and  road  making.  Thirty-seven 
counties  of  the  State  are  productive  of  limestone.  Of  these  the  fol- 
lowing are  the  most  important,  in  the  order  given:  Chester,  Blair, 
Montgomery,  Lawrence,  Westmoreland,  Berks,  Korthampton,  Lehigh, 
Lancaster,  and  York.  The  value  of  the  output  from  these  counties  is 
$1,505,312;  the  value  of  the  output  from  no  single  one  of  the  remaining 
counties  is  as  much  as  $50,000.  Over  1,400  separate  quarries  have 
sent  in  carefully  prepared  returns  of  output.  Much  of  the  lime  made 
is  used  for  fertilizing  purposes,  and  consumption  is  decidedly  on  the 
increase.  The  price  for  such  lime  is  6  or  7  cents  per  bushel,  although 
it  is  sometimes  as  low  as  5^  cents. 

The  following  are  analyses  of  limestone  from  various  localities  in 
Pennsylvania: 
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Limestone  from  Avondale  varies  in  composition,  particularly  in  the 
amount  of  magnesium  carbonate,  which  is  sometimes  as  high  as  38  per 
cent,  approaching  dolomite  in  its  constitution. 

The  following  are  analyses  of  lime  from  various  localities  in  Pennsyl- 
vania: 

Analyset  of  Penn$ylvania  lime. 


Constituentfl. 


Calcium  oxide  (CaO) 92.00 


Hanover, 

Adams 

County. 


Magnesiam  oxide  (MgO) 

Ferric  oxide  (FejOa) 

Ferrous  oxide  (FeO) 

Alumina  ( AliOs) 

Silica  (SiOi) 

Potassium  carbouate  (K:Coi) 

Potassium  oxide  (K^O) 

Phosphoric  anhydride  (PiO?,) . 

Carbon  dioxide  (CO2) 

Water  (H>0) 

Undetermined 

Insoluble 


Total 


3.55 

.03 

.53 
4.23 


Emissvllle, 

York 

County. 


90.68 
1.90 

.14 

.53 


Dalmatia, 
Northum- 
berland 
County,  a 


81.38 
1.32 

6.80 


} 


6.75 


i 


.65 
.35 

7.05 


2.43 


100.34 


100.00 


a  Analyzed  by  Dr.  William  Frear. 

Rhode  Island. — The  production  of  limestone  in  this  State  has  always 
been  quite  limited  in  amount.  Quarries  are  operated  to  some  extent  at 
Lime  Eock,  Providence  County. 

South  Carolina. — Limestone  is  produced  in  Cherokee  County  in  com- 
paratively small  amount.  Most  of  it  is  burned  into  lime,  which  has  a 
liTOod  reputation  for  building. 

South  Dakota. — Very  little  was  accomplished  in  this  State  in  1896. 
The  stone  is  used  for  buildin g  and  for  burning  into  lime.  The  productive 
quarries  are  in  Lawrence  and  Custer  counties. 

Tennessee. — ^The  limestone  produced  in  this  State  is  about  equally 
divided  between  lime  burning  and  building.  Blast  furnaces  quarry 
their  own  stone  largely,  and  such  production  is  not  included  in  the 
figures  given  in  the  table  for  Tennessee.  Eleven  counties  in  the  State 
produce  limestone,  but  most  of  it  comes  from  Davidson,  Hamilton, 
Franklin,  and  Dickson  counties. 

Texas. — ^Production  in  1896  amounted  to  $77,252.  This  is  somewhat 
in  excess  of  the  oatput*  in  1895.  Mo$t  of  the  product  is  burned  into 
lime.  El  Paso  and  Coryell  counties  are  the  most  productive.  Smaller 
amounts  are  quarried  in  Williamson,  Hood,  and  Travis  counties. 
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Utah. — Small  amounts  of  limestone  were  quarried  in  Salt  Lake  and 
San  Pete  counties. 

Vermont — ^Production  of  limestone  fell  off  somewhat  in  1896.  Quar- 
ries were  o^rated  in  Franklin,  Windham,  Addison,  and  Windsor 
counties. 

An  analysis  of  limestone  from  the  quarry  of  Palmer  &  Everett, 
New  Haven,  Addison  Gounty^  showed  98.37  per  cent  of  calcium  car- 
bonate (CaCOs.) 

Virginia. — The  production  of  limestone  in  Virginia  fell  off  from 
$268,892  in  1895  to  $182,640  in  1896.  In  the  consumption  of  limestone 
for  blast  furnace  flux,  Virginia  stood  in  third  place  in  1896,  according 
to  the  figures  of  Mr.  James  M.  Swank.  The  value  of  this  flux  amounted 
to  about  (350,000,  including  what  was  sold  to  blast  furnaces  and  also 
what  was  qnarried  by  the  blast-furnace  operators  themselves.  Lime- 
stone is  quarried  in  twelve  counties,  of  which  Botetourt,  Alleghany, 
Warren,  and  Shenandoah  are  the  most  important. 

Analyai8  of  limestone  firom  Botetourt  County,  Virginia,  (a) 


Per  cent. 


Calcium  carbonate  (CaCOs) 

Magnesinm  carbonate  (MgCO:0 
Oxides  of  iron  and  aluminum  . . 
Silica  (SiOj) 

Total 


98.71 
.65 
.31 
.25 


a  Analyzed  by  Dr.  Henry  Froehling. 


Analysis  of  limestone  from  Rivertony  Warren  County f  Virginia. 


Calcium  carbonate  (CaCOn) 

Magnesium  carbonate  (MgCOa) 

Iron  carbonate  (FeCOa) 

Silica  (SiO.2) 

Organic  matter,  etc 

Total 


Washington. — Production  of  limestone  in  1896  slightly  exceeded  that 
of  ).895.  The  product  was  almost  entirely  converted  into  lime,  and  was 
quarried  in  San  Juan  County. 

West  Virgini'a. — Limestone  is  quarried  in  Berkeley,  Jefferson,  Green- 
brier, and  Tucker  counties.    Most  of  it  was  converted  into  lime. 
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The  following  is  an  analysis  of  stone  from  Greenbrier  County : 

Analy$ig  of  limestone  from  Fort  SpiHng,  Greenbrier  County ,  West  Virginia. 


Calcium  carbonate  (CaCOs) 

Organ ic  matter  and  loss , 

Insoluble  silicious  matter 

Sulphur 

Oxide  of  aluminum  ( AI2O3) 

Phosphoric  acid 

Magnesium  carbonate  (MgCOa) 

Total  


Per  ceDt. 

96.46 

Trace. 

.97 

None. 

1.46 
None. 

1.21 


Wisconsin. — ^Twenty-eight  counties  of  the  State  produce  limestone. 
As  will  be  seen  from  the  table,  the  value  of  the  limestone  products  in 
1896  was  something  over  more  than  half  a  million  dollars,  and  less  than 
in  1895.  The  output  is  divided  in  its  uses  between  lime  burning  and 
building,  somewhat  more  than  half  being  converted  into  lime.  Among 
the  most  important  counties  producing  limestone  are  Calumet,  Brown, 
Manitowoc,  Fond  du  Lac,  Waukesha,  Milwaukee,  and  Eacine. 

Analysie  of  limestone  from  Calumet  County ,  Wisconsin, 


Calcium  carbonate  (CaCO.-)) 

Magnesium  carbonate  (MgCOs) 

Silica  (SiOi) 

Oxide  of  aluminum 


55.09 

43.96 

.59 

.36 


Total i    100.00 


SOAPSTONE. 


By  Edwabd  W.  Pabkee. 


OCOirRRE:NCE. 

Soapstone,  or  talc,  is  fouDd  in  nearly  every  State  along  the  Atlantic 
slope,  the  principal  deposits  being  iu  New  York  and  North  Carolina, 
though  it  is  also  quarried  in  New  Ilampshire,  Vermont,  Massachusetts, 
New  Jersey,  Pennsylvania,  Maryland,  Virginia,  and  Georgia.  It  has 
also  been  reported  in  some  of  the  Western  States,  particularly  in  Cali- 
fornia, Arizona,  South  Dakota,  Arkansas,  and  Texas.  Prior  to  1896  all 
of  the  commercial  product  in  the  United  States  was  reported  from 
States  east  of  the  Mississippi  River.  Last  year,  however,  an  output 
of  150  tons  of  soapstone  was  reported  from  Santa  Catalina  Island,  in 
Los  Angeles  County,  California.  The  California  soapstone,  so  called,  is 
of  two  qualities,  one  being  soft  and  suitable  for  most  of  the  purposes  for 
which  soapstone  is  used,  the  other  much  harder  and  resembling  serpen- 
tine. The  latter  is  said  to  make  an  excellent  substitute  for  marble  in 
columns  and  monuments  and  for  wainscoting  and  other  interior  work, 
being  fireproof  and  acid  proof,  like  soapstone,  and  having  the  hardness 
and  beauty  of  marble.  The  soapstone  deposits  of  the  Eastern  States 
show  widely  varying  qualities.  In  some  places,  notably  at  Gouver- 
nenr,  Saint  Lawrence  County,  New  York,  it  occurs  in  a  foliated  or 
fibrous  form,  which  makes  it  valuable  as  a  filler  or  makeweight  iu  the 
manufacture  of  medium  grades  of  paper.  This  variety  is  known  as 
fibrous  talc,  and  is  treated  separately  in  these  reports.  The  soapstone 
of  Maryland,  Pennsylvania,  and  New  Jersey  is  also  extensively  used  in 
paper  manufacture.  The  entire  product  is  ground.  New  Hampshire, 
Virginia,  and  North  Carolina  furnish  soapstone  suitable  for  sawing  and 
manufacture  into  sinks,  washtubs,  griddles,  slate  pencils,  etc.  North 
Carolina  also  produces  a  very  pure  white  soapstone  which  is  used  as 
the  principal  ingredient  in  complexion  powders. 

PRODLCTIOIS". 

The  soapstone  product  of  the  United  States  in  1896  amounted  to 
22,183  short  tons  (exclusive  of  the  product  of  fibrous  talc),  a  slight  gain 
over  the  output  of  1895,  which  was  21,495  short  tons.  A  small  amount 
of  soapstone  ground  for  pigment  is  included  among*  mineral  paints,  and 
is  not  considered  here. 
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Comparing  the  statistics  of  soaps  tone  production  in  1895  and  1896, 
as  shown  in  the  following  table,  it  is  seen  that  the  product  sold  in  the 
crude  state  during  1896  was  about  50  per  cent  more,  both  in  amount 
and  value,  than  it  was  in  1895.  The  amount  sawed  into  slabs  increased 
from  863  tons  to  923  tons,  o^  about  7  per  cent,  while  the  value  increased 
25  per  cent,  from  (12,320  to  $15,481.  The  increase  in  the  amount  of 
ground  soapstone  sold  was  775  tons,  or.  about  9  per  cent.  The  value 
of  the  ground  material  increased  a  little  less  than  25  per  cent.  The 
increase  in  the  value  of  manufactured  articles  shows  the  greatest  dif- 
ference when  compared  to  the  product.  The  amount  of  soapstone 
manufactured  in  1896  was  less  by  656  tons  than  it  was  in  1895;  the 
value  indicates  an  increase  of  $61,470.  This  can  not  be  taken  as  indi- 
cating a  sharp  advance  in  price.  It  must  be  considered  as  showing 
merely  a  difference  in  the  class  of  manufactured  articles.  In  1894, 
when  the  amount  of  soapstone  manufactured  was  only  6,425  tons,  the 
value  of  the  product  was  $244,000,  representing  a  value  of  about  $38 
per  ton.  In  1895  the  value  per  ton  was  not  quite  $16,  and  in  1896  it 
was  a  little  less  than  $22.  As  stated  in  the  footnote  following  the 
table^  the  output  of  manufactured  articles  in  1896  includes  50  tons 
made  into  crayons.    In  1895  only  1  ton  was  so  reported. 


Production  of  soapstone  in  1893,  1894,  1896,  and  1896. 


Condition  in  which  marketed. 


1883. 


Short  tons .        Value. 


Rough  

Sawed  into  slabs 

Manufactared  articles  (a) 
Ground  (6) 

Total(c) 


5,760 

104 

7,070 

8,137 

21,071 

$51,600 

4,400 

123, 600 

75,467 


255,067 


18M. 


Short  tons. 


5,620 
1,303 
6,425 
9,796 


Value. 


23,144 


$50,780 
19,500 

244,000 
87,045 


401, 325 


Condition  in  \rtfich  marketed. 


Rough  

Sawed  into  slabs 

Manufactured  articles  (a) 
Ground(6) 

Total  (c) 


1895. 


Short  tons. 


1,041 

863 

d  10, 789 

8,802 


Value. 


$8,886 

12,320 

170, 791 

74,498 


21,495  I    266,495 


1896. 


Short  tons. 


Value. 


1,550 

923 

e  10, 133 

9,577 


$13, 375 
15,481 

232,261 
92,948 


22, 183        354, 065 


a  Includes  bath  and  laundry  tubs;  fire  brick  for  stoves,  heaters,  etc.;  hearthitones,  mantelB,  sinks, 
griddles,  slate  ^ncils,  and  numerous  other  articles  of  everyday  use. 
b  For  foundry  facings,  paper  making,  lubricators,  dressing  skins  and  leather,  etc, 
cExclusive  of  the  amounUused  for  pigment,  which  is  included  among  mineral  paints, 
dlncludes  1  ton  of  soapstone,  reirarted  as  325  gross  of  slate  pencils. 
^Includes  50  tons  manufactured  into  crayons  and  slate  pencils. 
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In  the  following  table  is  shown  the  amoont  and  value  of  soapstone 
produced  in  the  United  States  since  1880,  ezclasive  of  fibrous  talc  and 
soapstone  ground  for  paint: 


Annual 

product  of  8oap$tone  since  1S80, 

Tear.                 Quantity. 

Value.      ' 

Year. 

Qaantity. 

Value. 

Short  ton*. 
1880 «-441 

$66,665 
75,000 
90,000 
150,000 
200,000 
200,000 
225,000 
225,000 
250,000 

1889 

Bhort  tont. 
12,  715 
13,670 
16,  514 
23,208 
21,070 
23,144 
21,495 
22,183 

$231, 708 
252,309 
243,981 
423,449 
255,067 
401, 325 
266,495 
354,065 

1881 

7,000 

6,000 

8,000 

10,000 

1890 

1882 

1891 

1883 

1892 

1884 

1893 

1886 

10,000 
12,000 

1894 

1886 

1895 

1887 

12,000 
15,000 

1896 

1888 

FIBROUS  TAIiC- 

The  supply  of  this  variety  of  soapstone  is  obtained  only  at  Gouver- 
neur,  Saint  Lawrence  County,  New  York.  The  entire  output  is  ground, 
and  used  principally  as  a  liller  in  the  manufacture  of  medium  grades  of 
paper.  A  small  amount  goes  to  paint  manufacturers  and  into  the 
manufacture  of  wall  plasters.  The  product  in  1896  was  46,089  short 
tons  against  39,240  short  tons  in  1895,  an  increase  of  6,849  short  tons, 
or  17  per  cent.  The  value  of  the  product  increased  less  in  proportion, 
from  $370,897  to  $399,443,  a  gain  of  $28,546,  or  less  than  8  per  cent. 
The  value  per  ton  of  ground  talc  declined  from  $9.05  in  1895  to  $8.87 
in  1896,  the  decline  being  due  to  overproduction. 

The  following  table  shows  the  amount  and  value  of  fibrous  talc  used 
for  different  purposes  in  1895  and  1896. 

Di$po9ition  of  fibrous  ialo  product  in  1896  and  1896. 


Sold  orade  . . . 
Paper  filling.. 

Paint 

Wall  plasters. 

Total  . . 


1895. 


Short  tons.        Value. 


39,021 

48 

171 


$369,007 

552 

1,338 


39, 240        370, 897 


1896. 


Short  tonn. 


1,363 
y  44, 726 


Value. 


$2,726 
396,717 


46,089 


399. 443 
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The  annual  production  of  fibrous  talc  since  1880  has  been  as  follows 

Annual  production  of  fibrous  talc  Hnce  1880, 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1880 

Short  tons. 

4,210 

a7,000 

o6,000 

a6,000 

a  10, 000 

a  10, 000 

a12,000 

a  15,  000 

a20,000 

• 

$54,730 

60,000 

75,000 

75,000 

110,000 

110,000 

125,000 

160,000 

210,000 

1889 

Short  tone. 
23,  746 
41,354 
53,054 
41, 925 
35,861 
39,906 
39,240 
46,089 

$244,170 
389,196 
493, 068 
472, 485 
403,  436 
435,060 
370,897 
399, 443 

1881 

1890 

1882 

1891 

1883 

1892 

1884 

1893 

1885 

1894 

1886 

1895 

1887 

1896 

1888 

a  Estimated. 

THE  TAIiC  DEPOSITS  OF  SAINT  I^WRENCE  COUNTY,  NEW 

TORK.i 

•  •  »  While  precise  data  are  lacking,  it  is  safe  to  say  that  about  three-quarters 
of  Saint  Lawrence  County  lie  within  the  area  of  crystalline  rocks  constituting  the 
Adirondack  region.  In  this  portion  of  the  county  the  most  abundant  rocks  are 
gneisses;  the  term  gneiss  being  used  in  a  very  broad  sense,  and  implying  nothing  as 
to  the  origin  of  the  rocks.  Much  less  extensive,  but  of  great  interest,  both  scien- 
tifically and  economically,  are  the  crystalline  limestones,  which  form  large  irregular 
belts,  with  a  general  northeast  and  southwest  trend,  separated  by  areas  of  gneiss. 
Sometimes  the  limestone  is  sufficiently  pure  and  uniform  in  color  and  composition  to 
be  quarried  for  building  and  monumental  marble;  but  more  often  it  is  nnsuited  for 
these  purposes,  commonly  through  the  presence  of  various  disseminated  minerals. 
Of  these,  one  of  the  most  widespread  is  tremolite.  Specimens  of  this  mineral  in 
handsome  groups  of  crystals  from  localities  in  Grouvemeur,  Pierrepont,  Russell,  etc., 
are  to  be  found  in  most  mineral  collections ;  but  these  represent  exceptional  occur- 
rences, limited  in  number  and  extent.  More  commonly,  the  tremolite  forms  very 
imperfect,  bladed  crystals  scattered  through  the  limestone,  sometimes  in  such  abun- 
dance as  to  constitute  a  tremolite  schist.  The  individuals  are  very  thin,  elongated 
in  the  direction  of  the  vertical  axis  and  decidedly  columnar  or  fibrous  in  structure. 
They  are  prevailingly  white,  though  pink,  brown,  and  gray  varieties  appear  at 
times.  When  the  tremolite  is  in  sufficient  quantity  to  make  up  the  bulk  of  the  rock, 
it  forms  masses  of  interlocking  fibers,  in  which  it  is  difficult  to  distinguish  any 
clearly  defined  individuals.  Sometimes  enstatite  is  present  in  large  amount,  mingled 
with  or  taking  the  place  of  the  tremolite  in  the  schist.  It  is  usually  light  colored 
or  white,  and  so  strongly  resembles  tremolite  that  the  two  minerals  can  hardly  be 
distinguished  in  the  field,  requiring  optical  examination  for  their  disorimination. 
This  phase  of  the  limestone  formation  has  its  greatest  development  in  the  towns  of 
Fowler  and  Edwards;  and  as  it  is  here  intimately  associated  with  the  talc  deposits 
it  is  pf  importance  in  the  present  connection,  affording,  in  fact;  the  best  line  of 
approach  for  the  consideration  of  the  talc. 

1  Extract  from  a  paper  by  C.  H.  Smyth,  Jr.,  on  the  "  Genesis  of  the  talo  deposits  of  Saint  Lawrenoo 
County,  New  York:"  School  of  Mines  Quarterly,  No.  4,  VoL  XVH. 
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The  limestone  of  this  belt  Is  nsually  impnre,  containing  many  layers  of  varying 
thickness,  composed  largely  of  silicates.  Conspicuous  among  these  is  a  thick  body 
of  tremolite  and  enstatite  schist  which  stretches  across  part  of  Fowler  and  Edwards, 
a  distance  of  7  or  8  miles,  and  contains  the  important  talc  deposits.  The  strike  of 
this  rock  is  northeasterly,  with  a  northerly  dip  varying  from  about  40^  to  vertical. 
In  these  large  structural  features  it  is  quite  conformable  with  the  limestone,  into 
which  it  gradually  passes,  both  above  and  below.  The  relations  shown  between 
this  schist  and  the  limestone,  as  well  as  similar  phenomena  repeated  on  a  smaller 
scale  at  many  points,  seem  to  prove  that  they  are  different  portions  of  one  formation, 
which,  as  shown  by  the  study  of  the  geology  of  the  region,  must  be  regarded  as  of 
sedimentary  origin.  This  is  an  important  point  in  tracing  out  the  history  of  the  talc 
deposits,  and  will  require  further  consideration  after  the  description  of  the  latter. 

The  intimate  association  of  the  talc  with  the  other  silicates  has  been  recognized 
in  all  descriptions  of  the  deposits,  but  their  structural  relations  have  not  been 
clearly  described.  In  most  accounts  it  is  stated  that  the  talc  forms  a  clearly  defined 
vein  with  walls  of  granite  or  gneiss,  the  vein  being  penetrated  by  and  including 
horses  of  tremolite. 

According  to  the  writer's  observations,  the  talc  occurs  in  the  form  of  beds  lying 
wholly  within  the  schist  of  the  limestone  formation.  These  bedsrang^  in  thickness 
from  30  down  to  a  few  feet,  and  sometimes  pinch  out.  They  dip  and  strike  with  the 
rest  of  the  formation  and  have  schist  for  both  foot  and  hanging  walls,  sometimes 
with  an  intervening  thin  layer  composed  largely  of  quartz.  There  is  little  in  the 
character  of  the  beds  to  suggest  a  vein  formation,  while  the  walls  of  gneiss  and 
granite  are  wholly  lacking. 

A  brief  examination  suffices  to  show  that,  as  might  be  expected,  the  association 
of  talc  with  tremolite  and  enstatite  schist  is  not  fortuitous,  but  has  a  genetic  basis. 
Between  the  two  rocks  there  is  a  complete  gradation,  but  not,  as  in  the  case  of  the 
schist  and  limestone,  of  such  a  character  as  to  indicate  that  present  differences  are 
the  result  of  primary  variation.  On  the  contrary,  it  is  evidently  a  gradation  result- 
ing from  secondary  causes  which  have  led  to  the  conversion  of  tremolite  and  enstatite 
into  talc.  The  talc  nearly  always  shows  more  or  less  of  the  bladed,  columnar,  or 
fibrous  structure  which  characterizes  the  tremolite  and  enstatite,  although  in  some 
oases  the  structure  becomes  quite  obscure.  But  the  most  compact  and  structureless 
talc  shades  off  into  the  more  abundant  bladed  variety,  and  this  again  into  schist. 
A  specimen  of  the  talc  usually  shows  bladed  and  fibrous  portions,  with  smaller 
quantities  of  scaly  and  wax-like  materials.  The  color  is  greenish  white,  with 
pearly,  silky,  or  greasy  luster.  In  the  eastern  part  of  the  belt  the  fibrous  structure 
is  generally  very  marked.  Toward  the  west  this  structure  becomes  less  conspicu- 
ous, and  the  material  is  more  compact,  with  a  considerable  amount  of  the  scaly 
variety.  This  is  the  so-called  "foliated  talc,''  and  is  well  shown  in  the  American 
mine  in  Fowler. 

Conclusions  as  to  the  relations  between  the  two  rocks,  based  upon  field  study,  are 
entirely  suppoi-ted  by  microscopic  examination.  Sections  of  the  talc  show  every 
stage  from  original  tremolite  or  enstatite  to  a  complete  alteration  of  the  mineral 
into  talc.  When  crushed  with  a  hammer,  the  softer  specimens  of  fibrous  talc  yield 
a  more  or  less  coherent,  felt-like  mass  of  fibers,  the  length  and  toughness  of  the 
fibers  varying  considerably.  Under  the  microscope  the  coarser  fragments  are  semi- 
transparent,  and  closely  resemble  fragments  of  the  original  minerals,  but  have  numer- 
ous fine,  straight  rulings  parallel  to  the  original  cleavage.  Subjected  to  pressure 
under  a  glass  slip  these  fragments  separate  into  fibers  parallel  to  the  rulings,  the 
number  and  fineness  of  the  fibers  being  proportional  to  the  pressure  applied. 
Naturally  the  transmission  of  light  is  much  impeded,  and  the  specimen,  though 
thinned  by  the  pressure,  becomes  decidedly  less  transparent.  It  is  evident  that  the 
talc  is  not  made  up  of  bundles  of  loosely  aggregated  fibers,  but  of  homogeneous 
masses,  with  a  tendency  toward  a  fibrous  fracture.    This  fracture  is  parallel  to  the 
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oleavai^e  of  the  original  mineral,  so  far  as  the  vertical  element  of  the  latter  is  con- 
cerned, and  is,  in  a  sense,  an  inheritance  from  the  tremolite  or  enstatite,  by  whose 
original  structure  it  has  been  conditioned  in  its  development.  In  thin  sections, 
however,  there  are  parts  of  the  talo  that  consist  of  distinct  fibers,  often  irregularly 
arranged.  In  some  cases  these  appear  to  be  direct  products  of  growth  of  the  min- 
eral; but  in  others,  and  perhaps  iu  all,  they  are  the  result  of  the  application  of 
pressure  to  compact  homogeneous  masses  like  those  described  above.  That  the 
rocks  have  been  subjected  to  much  pressure  is  clearly  shown  by  abundant  slips  and 
slicken  sides.  In  some  thin  sections  there  is  good  reason  for  believing  that  the 
fibrous  structure  has  been  made  more  evident  by  the  pressure  of  grinding. 

IMPORTS. 

The  following  table  exhibits  the  imports  of  talc  of  all  kinds  since 
1880,  From  1880  to  1889  the  imports  were  fairly  regular.  Since  1889 
they  have  been  very  irregular.  From  19,229  short  tons,  valued  at 
$30,993  in  1889,  they  dropped  to  1,044  tons,  worth  $1,560  in  1890,  and 
81  tons,  worth  $1,121  in  1891,  They  increased  in  1892  to  531  tons, 
and  again  in  1893  to  1,360  tons,  decreasing  in  1894  to  622  tons.  In 
1895  they  increased  to  3,165  short  tons,  valued  at  $26,843,  decreasing 
again  in  1896  to  1,966  tons,  worth  $18,693. 

Talc  imparted  into  the  United  Statee  from  18fi0  to  2896,  incluMve. 


Tear. 


1880. 
1881. 
1882. 
1883, 
1884. 
1885. 
1886. 
1887. 
1888, 


Quantity. 


Short  tons. 


24,165 


Value. 


$22,807 
7,331 
25,641 
14,607 
41,165 
24,356 
24,514 
49,250 
22,446 


Year. 


1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Quantity. 


Short  tont. 

19,229 

1,044 

81 

631 

1,360 

622 

3,165 

1,966 


Value. 


$30,993 

1,560 

1,121 

5,546 

12,825 

6,815 

26,843 

18. 693 


a  Quantity  not  reported  previoua  to  1888. 


'      CAIS^ADIAN  PRODUCTION. 

In  the  following  table  ia  shown  the  output  of  soapstone  in  Canada  for 
a  period  of  ten  years.  It  will  be  observed  that  the  values  are  usually 
much  less  than  those  given  for  the  United  States  product,  and  the 
fluctuations  in  value  are  even  more  pronounced  than  in  this  country. 
In  1886  and  1887  the  product  was  valued  at  $8  per  ton.  The  output 
in  both  years  was  small.  In  1888,  with  an  increase  of  only  40  tons  in 
product,  the  value  fell  to  $2  per  ton.  In  1889  the  output  increased  55 
tons  and  the  price  went  up  to  $6  per  ton.  In  1890  the  output  increased 
to  917  tons,  nearly  five  times  the  amount  obtained  in  1889,  but  the 
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value  increased  only  $69,  the  price  per  ton  declining  to  tl.35.  No  out- 
put was  r^>orted  in  1891.  In  1892  the  product  was  50  per  cent  more 
than  in  1890,  the  value  increasing  five  times,  or  to  $4.54  per  ton.  In 
1893,  with  a  decrease  of  nearly  50  per  cent  in  the  product,  there  was  a 
decline  to  $2.68  per  ton.  The  price  declined  again  in  1894  to  $1.78  per 
ton,  and  in  1895  advanced  to  $4.50  per  ton,  the  output  of  475  tons 
being  valued  at  $2,138.  These  figures  are  obtained  firom  the  annual 
report  of  the  geological  survey  of  Canada: 

Production  of  soapstane  in  Canada  from  1886  to  1896, 


Calendar  year. 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


Tone. 


Value. 


50 

.       $400 

100 

800 

140 

280 

195 

1,170 

917 

1,239 

None. 

None. 

1,374 

6,240 

717 

1,920 

916 

1,640 

475 

2,138 

STATISTICS  OF  THE  CLAY-WORKING  INDUSTRIES  IN 

THE  UNITED  STATES  IN  1896. 


By  Jeffebson  Middleton. 


BRICK  AND  TIIiE. 


INTRODUCTION. 


The  conditions  confronting  the  clay-working  industries  at  the  begin- 
ning of  1896  in  the  United  States  were  not  very  encouraging.  The 
prevailing  financial  depression,  which  always  has  an  especially  disas- 
trous effect  on  the  building  trades,  coupled  with  the  fact  that  1896  was 
a  presidential  campaign  year,  when  business  interests  are  generally 
more  or  less  disturbed,  gave  no  promise  of  an  active  year.  This  pros- 
pect was,  unfortunately,  fully  realized,  as  the  canvass  of  this  industry 
by  the  Geological  Survey  shows.  In  spite  of  the  fact  that  the  value  of 
pottery  produced  is  included  in  the  1896  figures,  and  the  fact  that  returns 
were  received  from  over  one  thousand  more  producers  in  1896  than  in 
1895,  the  total  value  of  the  product  decreased  nearly  three  million 
dollars. 

That  over  one  thousand  more  producers  not  only  replied,  but  did  so 
more  promptly  and  more  satisfactorily  than  heretofore,  is  very  gratify- 
ing, and  the  producers  are  here  thanked  for  this  evidence  of  their 
increasing  interest  in  the  work. 

PRODUCTION   AND  VALUE. 

In  the  following  table  is  given  a  r^sum^  of  the  total  value  of  the 
brick  and  tile  and  the  pottery  products  of  the  United  States  in  1896, 
by  States,  with  the  grand  total: 

Value  of  the  clay  products  of  the  United  States  in  1896,  * 


State. 


Alabama  . . . 

Arizona 

Arkausas . . . 
California . . 
Colorado  . . . 
Connecticut 
Delaware  .. 


Total  brick  and 
tile. 


$365,760 

55,663 

193,832 

663,185 

328,680 

1,102,898 

61,003 


Total  pottery. 


$6,425 


22,500 
17,022 


48,700 


Grand  totaL 


$372,185 

55,663 

216, 332 

680,207 

328,680 

1, 151, 598 

61,003 

1077 
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Value  of  the  day  produoU  of  the  United  Statee  in  i^d&— Oontinaed. 


SUte. 


District  of  Colambia 

Florida 

Qeorgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentncky 

Louisiana 

Maine 

Maryland 

Masachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma  a 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin , 

Wyoming 


United  States 
Per  cent  of  total . . . . 


Total  brick  and 
tile. 


$350,566 

119, 844 

897,658 

16,000 

5, 441, 765 

2,545,980 

1, 901, 623 

252,837 

735,059 

401, 812 

956,681 

1, 422, 359 

2, 056, 631 

985,255 

555,265 

223,809 

2, 629, 312 

276, 311 

144, 373 

581,169 

3, 658, 861 

6, 102, 473 

408,544 

59,625 

7, 050, 221 

38,444 

118, 545 

8^  445, 712 

297,000 

353,175 

53,004 

499,664 

857, 672 

137, 573 

83,274 

869,086 

160,348 

492,237 

760,785 

9, 659 


55, 721, 226 
89.38 


Total  pottery. 


$3,000 
2,300 
7,160 


421,482 

128,345 

43,035 

7,250 

95,750 

600 

250 

27,696 

206,343 

20,150 

41,436 

1,000 

60,933 


17,000 

1, 069, 142 

311, 733 

14,955 


2,899,350 


7,800 
617, 601 


1,100 


37,661 
58,081 


10,440 

1,180 

410, 707 

12,500 


6, 620, 627 
10.62 


Grand  total. 


$863,565 

122,144 

904,813 

16,000 

5, 863, 247 

2, 674, 325 

1,944,658 

260,087 

830,809 

402,412 

956,931 

1, 450, 055 

2, 262, 974 

1,005,405 

596, 701 

224,809 

2, 680, 245 

276,311 

144,373 

598,169 

4, 728, 003 

6, 414,  206 

423,499 

59,625 

9, 949, 571 

38,444 

126,345 

9, 063, 313 

297,000 

354,275 

53,004 

537,325 

915, 753 

137,573 

83,274 

879, 526 

161, 528 

902,944 

773,285 

9,659 


62, 841, 853 
100.00 


a  I&oladisg  Indian  Territory  and  New  Mexico. 


CLAY-WOBKINO   INDUSTRIES   IN   THE   UNITED   STATES.     1079 

As  will  be  seen  by  the  tables,  the  total  value  of  the  product  in  1896 
was  $62,341,853  as  compared  with  $65,319^806  in  1895,  a  decline  of 
$2,977,953,  or  4.56  per  cent.  The  decrease  in  production  is  really  greater 
than  this  would  indicate,  since  in  1896  the  value  of  the  pottery  is 
included.  In  1895  some  of  this  pottery  product  was  included,  notably 
the  stoneware,  but  nothing  like  $6,620,627,  the  value  of  the  pottery 
product  in  1896. 

The  number  of  producers  reporting  increased  from  6,284  in  1895  to 
7,298  in  1896..  Some  of  this  increase  is  no  doubt  also  due  to  the  taking 
up  of  the  pottery  industry,  but  the  producers  of  coarser  clay  goods 
answered  much  more  promptly  and  satisfactorily  than  ever  before. 

The  statistics  of  Maryland  were  collected  by  the  geological  survey 
of  that  State,  under  the  supervision  of  Prof.  W.  B.  Olark,  State 
geologist,  to  whom  thanks  are  here  extended  for  the  completeness 
of  the  figures  furnished,  the  results  being  a  complete  census  of  the 
day-working  industry  of  the  State. 

The  following  table  gives  a  statement  of  the  brick  and  tile  product 
of  the  United  States  in  1896,  showing  in  detail  the  value  of  each 
product  by  States: 

Brick  and  tile  products  of  the  United  State$  in  1896. 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Dist.  Coltunbia. 

Florida 

Georgia 

Idaho 

IlliDois 

Indiana 

Iowa 

Kansas 

Kentucky 


Num- 
ber of 
flmiM 
report* 
ing. 


80 

19 

71 

91 

87 

47 

26 

16 

35 

88 

19 

836 

827 

519 

71 

125 


Common  brick. 


Qnantiiy. 


Thou- 
sand*. 

49, 817 

9,060 

26,472 

74,240 

27, 461 

166,995 

8,091 

40,368 

17, 376 

132,469 

2,150 

586,506 

262,936 

172, 195 

19,694 

63,675 


Value. 


$263, 708 

51,593 

161. 872 

391,567 

153, 627 

966,738 

57,433 

220, 762 

89, 219 

615, 771 

15.700 

2, 831, 752 

1, 207, 247 

1, 003, 624 

110,  254 

317,749 


Aver- 
age 
price 

fer 
on- 
Hand. 


$5.29 
5.69 
6.11 
5.27 
5.59 
5.79 
7.09 
5.46 
5.13 
4.64 
7.30 
4.83 
4.59 
5.83 
5.59 
4.99 


Preesed  brick,  IncludiDg  buff, 
gray,  and  other  fancy-colored 
brick. 


Quantity, 


Thou- 
§and*. 

2,149 

140 

2,455 

1,039 

8,790 

90 


376 


2,390 
20 
21,995 
9,071 
6,088 
1,541 
1,475 


Value. 


Average 

price  per 

thou- 

aand. 


$22,300 

3,250 

25,260 

34,424 

80,700 

1,900 


$10.50 
23.21 
10.29 
33. 13 
9.18 
21.11 


4,366 


11.61 


21, 678 

9.07 

300 

15.00 

196,658 

8.94 

99,954 

11.01 

47,386 

7.78 

9,440 

6.13 

15,550 

10.54 

1080 
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BHek  and  tileproduoU  of  the  United  Statet  in  1^9^-— Continaed. 


SUte. 


Louisiana 

Maine , 

Maryland 

Massaohnsetts 

Michigan , 

Minnesota 

Mississippi 

Missouri , 

Montana 

Nebraska 

New  Hampshire .. 

New  Jersey , 

New  York , 

North  Carolina . . 

North  Dakota 

Ohio 

Oklahoma  a , 

Oregon , 

Pennsylvania 

Rhode  Island 

South  Carolina.. 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia , 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


Num- 
ber of 
flrniB 
report- 
ing- 


United  States. 
Per  cent  of  total. . 


59 
117 
137 
123 
238 
146 

46 
290 

28 
110 

64 

140 

295 

129 

8 

1.021 

25 

66 

536 

1 

56 

11 
101 
149 

54 

.  18 

114 

52 

45 

157 

5 


Oommon  brick. 


Quantity. 


Thou- 
tands. 

69,887 

68,6(H 

144, 519 

274,956 

110, 523 

87,844 

38,867 

263,037 

29,927 

20,527 

109,885 

237, 781 

931,565 

67,015 

10,100 

313, 995 

5,533 

8,775 

675,444 

28,000 

70, 114 

7,265 

65,548 

113,027 

15,808 

15,760 

101, 311 

10,164 

29,462 

116, 001 

520 


7,298  5,701,269 


Value. 


$370,487 

375, 353 

987,706 

1, 601, 537 

590,095 

388,872 

208,109 

1, 317, 916 

204,366 

124, 746 

550,789 

950,113 

4, 141, 973 

370, 129 

59, 625 

1,516,088 

35,882 

55,719 

4, 118,  206 

175,000 

305,150 

51,004 

364,463 

665,091 

96,161 

78,920 

604,161 

55,758 

164,831 

662, 617 

4,560 


29, 664, 043 
47.58 


Aver- 
age 

price 
per 

tnon- 

sand. 


$5.30 
5.47 
6.83 
5.82 
5.34 
4.54 
5.36 
5.00 
6.83 
6.08 
5.01 
3.99 
4.45 
5.52 
5.90 
4.83 
6.49 
6.34 
6.10 
6.25 
4.35 
7.02 
5.56 
5.88 
6.08 
5.00 
5.96 
5.48 
5.59 
5.71 
8.76 

5.20 


PresMd  briok,  including  buff, 
gray,  and  other  fanoy-oolored 
brick. 


Quantity. 


Thou- 
sands. 

3,600 

1,695 

4,572 

4,240 

2,L57 

2,839 

1,475 

31,260 

396 

1,020 

870 

15,655 

18,409 

513 


29,890 

90 

275 

47, 213 

3,000 

420 


7,881 

12, 891 

3,165 

75 

13,087 

422 

972 

5,404 


271. 105 


Value. 


$29,000 

15,650 

97,426 

109,780 

13,827 

21,368 

12,400 

293,193 

5,208 

9,512 

11,680 

340, 919 

298,515 

6,060 


Average 

price  per 

thou- 

eand. 


337,567 
1,060 
2,062 

662,188 

45,000 

2,600 


66,865 

142,500 

35,862 

1,046 

195,046 

8,390 

11,370 

48,671 


3, 3^6, 931 
5.43 


$8.05 

9.23 

21.35 

25.89 

6.41 

7.52 

8.40 

9.37 

13.15 

9.32 

13.42 

21.77 

16.22 

9.86 


11.29 
11.78 

7.50 
14.03 
15.00 

6.19 


8.48 
11.05 
11.33 
13.95 
14.90 
19.88 
11.70 

9.00 


12.49 


a  Including  Indian  Territory  and  New  Mexico. 
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Briok  and  lUeprodueU  of  the  United  Statee  in  i^d^— Continned. 


State. 

; 

Yltrifled  paving  brick. 

Fancy  or 
ornamental 
and  enam- 
eled brick 

(yalae). 

Firebrick 
(value). 

Draintile 
(value). 

Quantity. 

Yalae. 

Average 
price  per 

thOQ* 

aand. 

Alahftma .---.. .... 

Thou- 
tandi. 

2,000 

$22,252 

$11. 13 

$1,200 
20 

$56,300 

Arizona ........... 

ArkanRafl 

400 

120 

100 

20 

4,000 

1,400 

1,100 

400 

10.00 
11.66 
11.00 
20.00 

1,200 
11, 875 
46, 323 
71,800 

$1,500 

4,528 

100 

14,100 
3,570 
1,475 

30,000 
8,740 

California 

6,691 

Colorado 

Connecticut  

Delaware 

Diet.  Columbia  .... 
Florida. 

26 

260 

10.00 

500 

Georgia 

390 

5,660 

14.51 

1,000 

25,297 

Idaho  

Dllnois 

60,955       486.  .ni  9 

7.98 

4.25 

7.85 

7.39 

10.00 

10.00 

17.00 

12.80 

52,624 
36,050 

125, 408 

28,350 

5,198 

2,300 

168, 210 

25 

4,200 

150, 655 

131, 950 

2,300 

1,375 

2,000 

328, 148 

54,520 

3,000 

10,000 

604,983 

345,485 

3,945 

517,684 

475, 919 

648,906 

4,400 

24,750 

1,600 

4,738 

1,945 

Indiana 

41,292 

14,385 

16,934 

7,000 

70 

20 

186 

175, 670 

112, 985 

125,293 

70,000 

700 

340 

2,382 

Iowa. 

Kansas 

Kentucky 

Louisiana 

Maine 

2,450 

37,300 

88,000 

4,600 

100 

800 

136,964 

2,636 

3,065 

700 

188, 819 

17,854 

Maryland 

Massachusetts 

Michigan 

3,650 
3 

40,750 
75 

11.16 
25.  do 

225,293 

5,240 

500 

23,383 

1,000 

250 

Minnesota 

Mississippi 

Missouri 

7,600 

^    16 

125 

1,000 

2,575 

23.723 

160 

61,500 

93 

800 

8,000 

35,600 

259,550 

1,900 

8.20 

5.81 

6.40 

8.00 

13.82 

10.94 

11.87 

Montana 

Nebraska 

New  Hampshire  . .. 

New  Jersey 

New  York 

37,850 

292,954 

1,910 

North  Carolina 

North  Dakota 

Ohio 

72,254 

619, 463 

8.57 

62,982 

575, 748 

5,099 

200 

2, 083, 414 

3,000 

22,400 

2,000 

569,871 

Oklahoma  a 

Oregon 

200 

47,229 

4,000 

10 

3,000 

404, 182 

48,000 

125 

15.00 

8.57 

12.00 

12.50 

175 
30,545 
10,000 

14,239 
49,039 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

700 

a  Including  Indian  Territory  and  New  Mexico. 
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Brick  and  tileproduoU  of  the  United  States  in  /^d^— Continued. 


State. 


Yitrifled  paving  briok. 


Quantity. 


TenneBBee 

Texas 

Utah 

Vermont 

Virginia 

Waahington... 
West  Virginia. 

Wisconsin 

Wyoming 


United  States. 
Per  cent  of  total  . . 


tandt, 
7,503 
1,400 


7,240 

3,196 

21,485 


347,167 


Yalae. 


$54,030 
9,200 


30,000 
31,500 

177,856 


Average 

price  per 

thoa- 

sand. 


$7.20 
6.57 


2, 794, 585 
4.48 


4.14 
9.85 
8.28 


8.05 


Fancy  or 

ornamental 

and  oDam- 

ded  brick 

(valae). 


$685 

3,150 

500 


24,283 

1,500 

32,237 


Firebrick 
(yalae). 


$4,372 
8,315 
5,050 


2,678 
8,300 
1,500 


747,430 
1.20 


4,906,923 
7.87 


Bralntile 
(▼alue). 


$8,575 
2,040 


3,308 

2,91$. 

3.700 

22, 972 

27,797 


3, 037, 494 
4.87 


State. 


Sewer  pipe 
(valne). 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut . . . . 

Delaware 

Dist.  Columbia. 

Florida 

Georgia 

Idaho  


$208,000 

40,000 

2,460 


LUinois... 
Indiana  . . 

Iowa 

Kansas... 
Kentucky 


39,558 

500 

d  172, 662 


187, 350 

125,839 

73, 039 


Ornamen- 
tal terra 
cotta 
(valae). 


$2,000 


30,000 


125 
31, 280 


Fire- 
proofing 
(valae).  a 


Tile,  not 

drain 
(valae).  b 


$800 


$2,700 

j        4,330 

500       15,000 


Miaoella. 

neoos 
(valae).  e 


$2,500 


1, 000         1, 000 


15,565 


55,000 


720,100|    213,315 
a5,150     136,461 
800        7,685 
900 
7,800 


110,355 

175,390 

2,000 

76,000 


81,644 


19,950 


250 


Total  briok 
and  tile 
(valae). 


$365,760 

55,663 

193,832 

663,185 

328,680 

1, 102, 898 

61,003 

350,565 

119, 844 

897,653 

16,000 

5, 441, 765 

2,545,980 

1, 901, 623 

252, 837 

735,059 


a  Including  terra-cotta  lamber  and  hollow  building  tile  or  blocks. 

&  Including  roofing  tile,  fioor  tile,  encaustic  and  art  tile. 

e  Including  conduita  for  underground  wire,  fine  lining,  fire  kindlera,  stone  pumps,  fenoe  posts,  CJom- 
wall  Btone,  clay  pipes  (sinoking),  terra-cotta  chimneys,  clay  furnaces,  burnt-clay  ballast,  chimney  tops, 
statuary,  paper  clay,  glass-house  pots,  fireclay  shapes,  glass-house  furnace  blocks,  clay  pots,  gas 
retorts,  specialties  for  glass  melters,  china  casta,  acid  brick,  doorknobs,  vitrified  wall  coping,  pots  and 
furnace  supplies,  toy  marbles,  lot  markers,  ovalware  roasters,  burnt  clay,  and  clay  poets. 

d  Included  tn  Tennessee. 
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Briok  and  iileproduoU  of  ike  United  Siaiee  in  I^d6— Gontinned. 


T 


L 


St«t6. 


Louisiana 

Maine 

Maryland 

MassachuBetts . . 

Michif^an 

Minnei»ota 

MisfiiBsippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina . 
North  Dakota  . . 

Ohio 

Oklahoma  d.... 

Oregon 

Pennsylvania. . . 
Rhode  Island . . . 
South  Carolina . 
South  Dakota . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington .... 
West  Virginia.. 

Wisconsin 

•Wyoming 


Sewer  pipe 
(value). 


2, 058, 210 


United  States. 
Per  cent  of  total. .. . 


$561,613 


105;  140 
117,620 


171, 652 
4,390 


Onuunen- 

tal  terra 

ootta 

(▼aloe). 


Fire. 

nroofiog 

(valne).  a 


Tile,  not 

drain, 
(valne).  b 


Miaoella. 

neons 
(value).  0 


$1,337 

6,075 

52,164 

760 


16,205 
85,289 
23,000 


40,000 
323, 239 


22,000 


(e) 
21,626 


11,000 
187 


$1,000 


78,000 

2,450 

10,290 


$27,003 

200 

50 

325 


44, 956   14, 400 


618,602 
484,113 


3,913 
600 


63,100 


721, 694 
72, 410 


58 
2,500 


279,264 


2,000 
142, 200  104, 401 


47,000 
77,171 
20,000 


1,100 


4,588,5032,228,983 
7. 36*    3. 58 


3,100 


1, 704, 904 
2.74 


143,292 
99,060 


805,198 


150 

122.707 

16,000 


674 
1,135 


500 


1, 618, 127 
2.601 


$112,867 


226,200 


884 

6,270 
2,600 


162, 730 
1,502 
1,000 

406,591 


200 


4,615 


10,000 


4,300 
1,200 


Total  brick 
and  tile 
(value). 


1,043,303 
1.67 


$401, 812 
956,681 

1, 422, 359 

2, 056, 631 
985,255 
555,265 
223,809 

2, 629,  312 
276, 311 
144,373 
581,169 

3, 658, 861 

6, 102, 473 

408,544 

59, 625 

7, 050, 221 

38,444 

118, 545 

8, 445, 712 

297,000 

363,175 

63,004 

499,664 

857, 672 

137, 573 

83,274 

869,086 

160,348 

492, 2.37 

760, 785 

9,659 


56, 721, 226 
89.38 


a  Including  terra^jotta  lumber  and  hollow  building  ttle  or  blocks. 

b  Including  roofing  tile,  floor  tile,  encaustic  and  art  tile. 

e  Including  oondolts  for  underground  wire,  flue  lining,  fire  kindlers,  stone  pumps,  fence  posts,  Corn- 
wall stone,  clay  pipes  (smoking),  terra-ootta  chimneys,  clay  ftimaces,  burnt-day  ballast,  chimney  tops, 
statuary,  paper  clay,  glass-house  pots,  flre-day  shapes,  glass-house  fiunace  blocks,  day  pots,  gas 
retorts,  specialties  for  glass  melters,  china  oasts,  add  brick,  doorknobs,  vitrified  wall  coping,  pots  and 
Ihmaoe  supplies,  toy  marbles,  lot  markers,  ovalware  roasters,  burnt  clay,  and  cliy  posts. 

d  Including  New  Mexico  and  Indian  Territory. 

s  See  Georgia. 


1084 


MINERAL   RESOURCES. 


The  following  table  shows  the  qaantity  and'valae  of  the  clay  products 
of  the  United  States  in  1895,  and  is  here  given  for  purposes  of  com- 
parison : 

ClayproducU  of  the  United  States  in  1896, 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

ConDecticiit 

Delaware 

Dist.  Columbia... 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan  

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire  .. 

New  Jersey 

New  York 

North  Carolina .. . 
North  Dakota  .... 

Ohio 

Oiklahoma  a 


Nam* 
berof 
flrms 
report- 
ing. 


60 

9 

54 

94 

81 

44 

17 

16 

28 

76 

14 

678 

659 

412 

63 

92 

44 

95 

65 

112 

200 

126 

38 

221 

18 

105 

54 

130 

280 

96 

7 

980 

21 


Common  brick. 


Qaantity. 


Thou- 
sands. 

35,822 

960 

27,381 

144, 403 

48,762 

118, 550 

7,184 

49,002 

19, 489 

135,480 

2,085 

717, 079 

319, 751 

180,664 

20,756 

86, 521 

70, 247 

72, 594 

117, 016 

245, 423 

168, 574 

127, 242 

31,135 

234, 201 

16,662 

28,191 

91, 415 

248,831 

955,442 

60,946 

9,000 

381,065 

7,095 


Yalne. 


$190, 157 

6,855 

185,009 

922, 712 

252, 018 

642, 462 

48,915 

277,  750 

108, 775 

655,275 

17,540 

3, 786, 747 

1, 488, 370 

1, 095, 074 

121, 892 

455,927 

378,418 

403, 217 

743, 023 

1, 443, 677 

767, 203 

578, 329 

174, 800 

1, 251, 200 

112, 083 

175, 480 

469, 567 

1, 097, 063 

4, 396, 027 

311, 088 

48,000 

1, 887, 023 

39,502 


Aver- 
aee 

price 
per 

tnoa* 

sand. 


$5.38 
7.14 
6.76 
6.40 
5.16 
5.41 
6.80 
5.67 
5.58 
4.83 
8.41 
5.28 
4.65 
6.06 
5.87 
5.27 
5.39 
5.55 
6.35 
5.88 
4.55 
4.55 
5.61 
5.34 
6.70 
6.22 
5.13 
4.40 
4.60 
5.10 
5.33 
4.95 
5.56 


Preesed  brick,  inelading  bnff. 
gray,  and  other  fancy  colored 
ana  enameled  brick. 


Qaantity. 


Thou- 
iands. 

318 


566 

3,885 

9,828 

150 

400 

1,126 

70 

4,783 

70 

29,093 

17,085 

11, 159 

3,730 

1,800 

3,320 

1,370 

2,555 

8,509 

6,530 

5,061 

1,290 

29,674 

2,150 

2,696 

2,800 

18, 417 

18, 437 

577 


44,396 
176 


Value. 


$3,325 


$10.45 


5,840 

71,286 

113, 105 

4,500 

7,200 

13,560 

1,240 

46,265 

1,050 

330,318 

161, 386 

87,130 

25,775 

14, 240 

25,750 

13,520 

35,229 

200,234 

47,  719 

30,635 

12,650 

275,726 

16,740 

29,659 

23,800 

387,737 

290,910 

5,605 


Average 

price  per 

then- 

sand. 


518, 717 
2,510 


10.32 

18.34 

11.50 

30.00 

18.00 

12.04 

17.71 

9.69 

15.00 

11.35 

9.44 

7.81 

6.91 

7.91 

7.99 

9.86 

13. 78 

23.63 

7.31 

6.05 

9.80 

9.29 

7.82 

11.00 

10.34 

21.05 

15.78 

9.70 


11.68 
14.26 


a  Includes  Indian  Territory  and  New  Mexico. 
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ClojfproduoU  of  the  United  States  in  1896 -^ontinjied. 


SUte. 


Oregon 

PennBylvania 

Rhode  Island 

Soath  Carolina... 
South  Dakota  . . . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

United  States. 
Per  cent  of  total. . 


Nam- 
berof 
flrma 
report- 
ing* 


Ckmimon  briok. 


Qiumtlty. 


68 

513 

1 

5l 

10 

90 

136 
46 
20 

111 
52 
46 

146 
5 


Thou- 
sands, 

12,612 

612,492 

28,000 

56,010 

1,195 

69,034 

138,465 

13,533 

18,376 

96,407 

14,865 

35,815 

141,018 

1,175 


6,284  ,6^017,965 


Valn». 


$70,812 

3, 570, 536 

175,000 

240,785 

8,865 

355,420 

805,772 

69,511 

97,212 

560,316 

84,305 

208,337 

782,552 

8,525 


31, 569, 126 
48.33 


Ayer- 
pnoe 


LOO' 

sand. 


$5.61 
5.82 
6.25 
4.29 
7.41 
5.14 
5.81 
5.13 
5.29 
5.81 
5.67 
5.82 
5.54 
7.26 


5.25 


PresMd  brick,  inolading  buff, 
gray,  and  other  fancy  oolorea 
and  enameled  brick. 


Quantity, 


Thou- 
Monds. 

40 

56,810 

3,000 

310 

75 

2,633 

16, 143 

2,496 

140 

11, 176 

585 

1,845 

12,530 


339,204 


Value. 


$800 
1, 018, 682 
45,000 
3,075 
1,875 
25,352 
103,255 
31,715 
2,220 
204,078 
19,100 
18,400 
123,505 


4,399,367 
6.74 


Average 

price  per 

thoQ- 

sand. 


$20.00 
17.93 
16.00 
9.92 
25.00 
9.62 
6.39 
12.70 
15.80 
18.25 
32.64 
9.97 
9.85 


12.97 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Dist.  of  Columbia. 

Ilorida 

Georgia 

Idaho  

Illinois 


Yi trifled  paving  briok. 


Quantity. 


Thtm- 
§andt. 

2,300 


926 


977 


23 


82,526 


Value. 


$23,500 


Average 
price  per 
thou- 
sand. 


$10. 21 


9,260 


10, 572 


190 


40 


643,997 


10.00 


10.82 


8.26 


8.00 


7.80 


Fancy  or 
ornamen- 
tal brick 
(value). 


$73,979 


13,654 

1,960 

600 


3,000 


27,560 


19,500 


Firebrick 
(value). 


$900 


2,000 
10,836 
42,264 
64,000 


29,960 


117, 040 


Drain  tile 
(value). 


$2,450 
8,980 
320 
1,000 
2,500 
5,168 
1,000 
5,200 


1, 028, 581 
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Clayproduote  of  the  United  States  in  i^P5— Continued. 


State. 


Indiana 

Iowa 

Kansas 

Kentucky 

Loaisiana 

Maine 

Maryland 

Massachasetts . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 
New  Jersey  .... 

New  Vork 

North  Carolina . 
North  Dakota  . . 

Ohio 

Oklahoma  a 

Oregon 

Pennsylvania  .. 
Rhode  Island... 
South  Carolina. 
South  Dakota . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia.. 

Wisconsin 

Wyoming 


Vitrified  paving  brick. 


QuADtity. 


Thou- 
gands. 

22,313 

31,704 

7,902 

3,850 

300 


8 

100 

1,300 

2 


6,816 

22 

475 


Valve. 


$204,000 

243,928 

62,190 

33,150 

3,000 


80 

800 

12,755 

16 


54,640 

330 

3,800 


2,500 

10,896 

150 


96,555 


400 

36,268 

4,000 


1,492 
150 


United  States. 
Per  cent  of  total 


3,000 

2,301 

62,330 


381, 591 


30,000 

121, 892 

1,600 


787, 878 


3,800 

305,035 

48,000 


Average 

price  per 

thoa- 

aand. 


$9.14 
7.69 
7.87 
8.61 

10.00 


10.00 
8.00 
9.81 
8.00 


8.01 

15.00 

8.00 


12.00 
11.19 
10.66 


8.16 


12,466 
1,200 


30,000 

32,965 

449, 388 


3, 130, 472 
4.79 


9.50 

8.41 

12.00 


Fancy  or 

omamen* 

tal  brick 

(value). 


$13, 439 

2,300 

1,000 

150 

5,000 

4,400 

1,000 

91,675 

5,850 

500 

500 

1,500 

380 

3,202 

800 

179, 828 

1,025 

50 


57, 767 

3,295 

45 

48, 032 

10,000 

1,000 


8.36 
8.00 


10.00 

14.32 

7.21 


356 

1,024 

3,410 

30,132 

36,919 


4,262 
3,425 


8.20  652,519 
1.00 


Fire  brick 
(value). 


$12, 510 

5,920 

27,000 

126,539 

50 

37,501 

232,270  , 

187, 710 

3, 575 

2,000 

3,300 

484,415 

69,035 


12,400 

456,825 

302,407 

6,140 


696,175 


15,486 
2,250,790 
3,000 
19,750 


24,956 

7,060 
5,750 


1,750 

12,500 

4,000 

1,200 


Drain  tile 
(value). 


$820,602 
290,515 
4,090 
17,322 
1,000 
6,168 
3,079 


200,893 

2,775 

500 

15, 820 

137 

1,800 


14,024 

56,740 

2,900 


884,638 


4,000 
13,320 


5,000 


6,850 


1,000 
2,980 
4,980 
3,175 
140 
32,314 


5, 279, 004 
8.08 


3, 450, 961 
5.28 


aJncludes  Indian  Territory  and  New  Mexico. 
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Clay  products  of  the  United  States  in  1896 — Continaed. 


SUte. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut.. . 

Delaware 

District  of  Co- 
lumbia  

Florida 

Georgia 

Idaho  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts. 

Michigan 

Minnesota 


Sewer 

pipe 

(yalae). 


Oma- 

-    mental 

terra-cotta 

work 

(value). 


$261, 536 

76,000 

4,500 


$48,300 


44,563 


Missouri 

Montana 

Nebraska 

NewHampshire 

New  Jersey 

New  York 

North  Carolina 
North  Dakota . 

Ohio 

Oklahoma  c 


64,631 

54,400      34,850 


Terra- 
cotta 
lumber 
(value). 


Tile  (not 

drain) 
(value),  a 


$1,000 


389,680 
42,000 
55, 131 


25,000 
270, 177 


722, 5G0 

52,600 

2,800 


3.121 

6,781 
65,000 


76,000 
169, 761 


212,000 
3,517 


30 


101, 316  763, 420 

133,  OOO'  336,000 

25,000 


1, 746, 503 


49, 678 


71,685 

60,000 

400 

300 


$1,000 

58,450 

8,750 


2,795 
2,530 


Stoneware 
(value). 


$9,480 


38,400 


350 
2,800 


231,166 
139,463 

16,094 
500 

76,000 


63,668 
49,000 


25,300 


285,165 


59,600 


12,000 

900 

2,900 

670 


6,000 


265,540 

11,400 

25,600 

1,000 

30,120 


1,800 


94,504 

1,586 

600 

15,000 

850,014 

143, 465 


797, 98.- 


246,115 
1,500 
8,400 


Mlscella- 

neoua 
(value),  b 


Total  value. 


$25,400 
47,044 
67,600 


$301,341 

6,855 

243, 959 

1, 421, 154 

653,383 

831,925 

68,615 


6,210 

3,000 

6,285 

300 

23,130 
111,800 

45, 400 
2,900 

61,750 
2,600 


162, 946 

44,033 

3,600 


563,355 


373,304 
114, 015 
867,355 
18,890 
7, 619, 884 
3, 117, 520 
1, 870, 292 
246,647 
839,198 
415, 718 
737, 104 
1, 066, 987 
2, 221, 590 
1, 129, 195 
1, 100, 135 
194, 750 
2, 799, 218 
204, 193 
214, 541 
521, 567 
4, 899. 120 
5, 899, 496 
400,983 
48,000 
2, 600, 063 10, 649,  382 
45,307 


33,525 

166, 126 

12,300 

20,434 

1,500 

376, 714 

1,355 


570, 782 
63,997 
45,000 


a  Including  hollow  building  tile  or  blocks,  roofing  tile,  floor  tile,  encaustic  and  art  tile. 

Mnclnding  ball  clay,  paper  clay,  clay  ballast  (burned),  vitrified  brick  for  chemical  use,  locomotive 
arch  brick,  hollow  brick,  well  brick,  slab  brick,  fence  posts,  fence-post  stubs,  clay  gas  retorta  and 
gas-house  tiles,  boiler  and  sugar  kettle  tiles,  kiln  and  famaoe  tiles,  sidewalk  tile  and  blocks,  blocks  for 
building  caves,  foundation  blocks,  tank  blocks,  doorknobs,  wall  copings,  Greetings,  stovepipe  guards, 
glass-makers*  pot  clay,  glass-melting  pots,  fire-clay  retorts,  pottery,  wash  and  bath  tubs,  kitchen  Hinks, 
saggars,  conduits  for  underground  wires,  flue  linings,  electrical  porcelain  specialties,  crucibles,  scori- 
flers,  muffles,  supports,  slides,  cuspidors,  Jardinieres,  vases,  earthenware,  flowerpots,  stone  pumps,  fire 
kindlers,  insulators  and  insulator  supplies,  flue  pipe,  chimney  tops,  terra-cotta  grave  and  lot  markers, 
curbing,  art  faience,  hltehing  poste,  porcelain  washboards,  tobacco  pipes,  clay  furnaces,  etc. 

e Includes  Indian  Territory  and  New  Mexico. 
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Clay  producU  of  the  United  Statee  in  1895 — Continued. 


SUte. 

Sewer 

pipe 

(yalue). 

Oma- 

meDtal 

terra-ootta 

work 
(value). 

Terra- 

cotta^ 

lumber 

(value). 

Tile  (not 

drain) 
(value),  a 

Stoneware 
(value). 

Misoella- 

neouB 
(value),  h 

Total  value. 

Oregon 

Pennsylvania.. 
Rhode  Island . . 

$40,500 
360,475 

$100 

95,529 

16,000 

2,008 

$500 
208,130 

$2,500 
553,124 

$138,543 

8, 807, 161 

297,000 

276,  918 

10,740 

522,534 

1,030,446 

112,586 

132,544 

855,768 

265,445 

895,777 

944,196 

8,525 

$263,000 

120,508 

South  Carolina 
South  Dakota . 

Tennessee 

Texas 

4,000 

500 

800 

80,300 
4,450 

5,000 
300 

24,300 
46,600 

5,000 

519 

44,000 

Utah 

Vermont 

Virginia 

Washington... 
West  Virginia. 
Wisconsin 

1,000 
85.700 

700 
2,500 

3,025 

13,000 
1,200 

12,000 
1,200 

24  nnn 

196, 000            250 

3,000 

WvominfiT 

United  States. 
Percent  of  total 

4, 482, 577  2, 422, 193 
6. 86          3. 71 

741, 626 
1.14 

2, 572, 628 
3.94 

1, 698, 494 
2.60 

4, 920, 839 
7.53 

65, 319, 806 
100.00 

a  Including  hallow  building  tile  or  blooks,  roofing  tile,  floor  tile,  encaustic  and  art  tile. 

b  Including  ball  clay,  paper  clay,  clay  ballast  (burned),  viteifled  brick  for  chemical  use,  locomotive 
arch  brick,  hollow  brick,  well  brick,  slab  brick,  fence  posts,  fence  post  stubs,  clay  gas  retorts  and 
gas-house  tiles,  boiler  and  sugar  Icettle  tiles,  kiln  and  furnace  tiles,  sidewalk  tile  and  blocks,  blocks  for 
building  caves,  foundation  blocks,  tank  blocks,  doorknobs,  wall  copings,  orestings,  stovepipe  guards, 
glass-makers'  pot  clay,  glass-melting  pots,  flre-clay  retorts,  pottery,  wash  and  bath  tubs,  kitchen  sinks, 
saggars,  conduits  far  underground  wires,  flue  linings,  electrical  porcelain  specialties,  cruoiblos,  scori' 
fiers,  muffles,  supports,  slides,  cuspidors,  Jardinieres,  vases,  earthenware,  flowerpots,. stone  pumps,  flre 
kindlen,  insulators  and  insulator  supplies,  flue  pipe,  chimney  tops,  terra-cotta  grave  and  lot  markers, 
curbing,  art  faience,  hitching  posts,  porcelain  washboards,  tobacco  pipes,  clay  furnaces,  etc. 

As  will  be  noted  from  these  tables,  the  namber  of  commoD  brick  made 
in  1896  was  5,701/269,000,  valued  at  $29,664,043,  or  $5.20  per  thousand, 
as  compared  with  6,017,965,000  in  1895,  valued  at  $31,569,126,  or  $5.25 
per  thousand.  In  1895  this  class  of  brick  constituted  48.33  per  cent  of 
the  total  value  of  the  clay  products,  while  in  1896  it  constituted  47.58 
per  cent.  In  1896,  271,105,000  pressed  brick  were  made,  valued  at 
$3,386,931,  or  $12.49  per  thousand,  as  compared  with  339,204,000  in 
1895,  valued  at  $4,399,367,  or  $12.97  per  thousand.  In  1895  the  pressed 
brick  formed  6.74  per  cent  of  the  total  value,  and  in  1896  it  formed  5.43 
per  cent. 

The  vitrified-brick  product  also  continued  to  decline,  falling  from 
381,591,000  in  1895  to  347,167,000  in  1896,  worth,  respectively,  $3,130,472 
and  $2,794,585.  The  average  value  per  thousand  was  $8.20  in  1895 
and  $8.05  in  1896.    In  1894  the  product  was  457,021,000,  valued  at 
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$3,711,073.  The  States  of  Iowa,  Illinois,  Indiana,  Ohio,  and  West 
Virginia  which  produced,  in  1895, 295,428,000  yitrifled  paving  brick,  or 
77.42  per  cent  of  the  entire  product,  in  1896  produced  210,371,000 
vitrified  paving  brick,  or  only  60.60  per  cent  of  the  total.  The  only 
one  of  these  middle  western  States  to  increase  this  class  of  product 
was  Indiana,  which  went  from  22,313,000  in  1895  to  41,292,000  in  1896. 
Kew  York  and  Pennsylvania  also  show  quite  notable  increases  in  this 
product.  The  percentage  of  the  total  product  was  4.79  in  1895  and  4.48 
in  1896. 

The  fancy  or  ornamental  brick  product  showed  a  gain  of  from  $652,519 
in  1895  to  $747,430  in  1896.  The  percentages  of  the  total  product  of 
this  variety  of  brick  were  1  in  1895  and  1.20  in  1896. 

The  fire-brick  product  showed  a  decrease  of  $372,081,  from  $5,279,004 
in  1895  to  $4,906,923  in  1896,  and  the  percentage  of  the  total  decreased 
from  8.08  in  1895  to  7.87  in  1896.  Pennsylvania  in  1896,  as  in  1894  and 
1895,  was  by  far  the  largest  producer  of  fire  brick,  its  product  being 
valued  at  $2,083,414;  that  of  New  Jersey,  the  next  largest  producer, 
being  $604,983. 

The  drain-tile  product  decreased  from  $3,450,961  in  1895  to  $3,037,494 
in  1896.  The  Illinois  product  of  drain  tile  decreased  nearly  50  per 
cent,  or  from  $1,028,581  in  1895  to  $517,684  in  1896.  Indiana  also 
showed  a  large  decrease  in  this  product,  while  Iowa  showed  a  gain  of 
from  $290,515  in  1895  to  $648,906  in  1896.  Its  percentage  of  the 
total  product  was  5.28  and  4.87  in  1895  and  1896,  respectively. 

The  sewer-pipe  product  increased  from  $4,482,577,  or  6.86  per  cent  of 
the  total  product,  in  1895  to  $4,588,503,  or  7.36  per  cent  of  the  total 
product  in  1896.  The  States  contributing  most  largely  to  this  increase 
were  Indiana,  Maine,  and  Ohio. 

Ornamented  terra  cotta  decreased  slightly,  from  $2,422,193  in  1895 
to  $2,228,983  in  1896]    Its  percentage  of  the  total  product  was  3.71  in 

1895,  and  3.58  in  1896. 

Fireproofing  increased  from  $741,626  in  1895  to  $1,704,904  in  1896. 
The  large  increase  in  this  product  is  on  accouut  of  its  different  classifi- 
cation, in  1895  only  terra  cotta  lumber  being  included,  while  in  1896 
under  the  term  fireproofing  are  included  all  kinds  of  hollow  ware  used 
for  this  purpose.  Fireproofing  other  than  terracotta  lumber  was^ 
included  with  tile  in  the  report  showing  the  product  for  1895. 

The  tile  product  decreased  from  $2,572,628  in  1895  to  $1,618,127  in 

1896.  This  decrease  has  the  same  cause  as  the  increase  in  the  fire- 
proofing product — ^i.  e.,  the  transferring  of  the  hollow  building  tile  or 
blocks  from  this  column. 

The  value  of  miscellaneous  products  decrease^  from  $4,920,839  in 
1895  to  $1,043,303  in  1896.    This  great  decrease  is  due  to  the  fact  that, 
in  1895  pottery  wares  which  were  included  in  this  column  are  classified . 
separately  in  1896. 

18  GEOL,  PT  5 69 
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The  following  table  show^  a  comparison  between  the  brick  and  tile 
industry  in  1895  and  1896 : 

Value  of  brick  and  tile  production  in  the  United  Statee  in  1895  and  1896. 


1895. 

1896. 

Increase  In 
1896. 

■ 
Decrease  in  1896. 

Common  brick 

$31, 569, 126 
4, 399, 367 
3, 130, 472 

652, 519 
5. 279, 004 
3, 450, 961 
4, 482, 577 
2, 422, 193 

741, 626 
2, 572, 628 

$29, 664, 043 

t?,  ooD,  9«51 

'     .2, 794, 585 

747,430 
4, 906, 923 
3, 037, 494 
4, 588, 503 
2, 228, 983 
1,  704, 904 
1, 618, 127 

$1, 905, 083 

1, 012, 436 

335,887 

Pressed  brick 

Vitrified  paving  brick .. 
Fancy    or    ornamental 
brick 

$94,911 

Fire  brick 

372, 081 
413,467 

Drain  tile 

Sewer  pipe 

105, 926 

Ornamental  terra  cotta. 
Fireproofincr  a 

193,210 

963,278 

Tile,  not  drain 

954,501 

Total 

58. 700, 473 

54, 677, 923 

1, 164, 115 

5, 186, 665 
4, 022, 550 

Net  decrease  in  1896  .... 

i 

a  Claused  as  terra-cotta  lumber  in  1895. 

From  this  table  it  will  be  seen  that  the  only  product  that  notably 
increased  in  value  in  1896  was  flreproofing,  which  is  probably  due  to  a 
difference  in  the  classification,  in  1895  fireproofing  being  included  in 
tile,  not  drain,  and  the  marked  decrease  in  the  latter  column  is  no 
doubt  due  to  the  same  cause.  However,  the  total  value  of  these  prod- 
ucts is  not  thus  affected,  and  the  decrease  in  the  total  value  of  them  is 
slightly  over  6  per  cent.  On  the  other  hand,  the  common  and  pressed 
brick  products,  the  most  important  from  the  point  of  value  of  all  clay 
products,  suffered  quite  a  heavy  decline,  $2,917,519,  or  only  $60,434  less 
than  the  total  decline  in  value  of  all  the  clay  products  in  1896. 

The  following  table  shows  the  rank  of  States,  total  value  of  products, 
and  the  percentage  of  the  total  product  made  by  each  State  in  1896 
and  1895 : 

Bank  of  States  in  output  of  clay  products  in  1896  and  1895. 

1©90. 


Rank. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


State. 


Ohio 

Pennsylvania 

New  York 

Illinois 

New  Jersey  .. 

Missouri 

Indiana 

Massachusetts 
Iowa 


Number 

of  firms 

reporting. 

Value. 

Per  cent 
of  total 
product. 

1,021 

$9, 949, 571 

15.96 

536 

9, 063, 313 

14.54 

295 

6, 414, 206 

10.29 

836 

5, 8iS3, 247 

9.40 

140 

4, 728, 003 

7.58 

290 

2, 680, 245 

4.30 

827 

2,674,325 

4.29 

123 

2, 262, 974 

3.63 

519 

1, 944, 658 

3.12 

N 
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Bank  of  States  in  output  of  clay  products  in  1896  and  1895 — Con  tinned. 

1806— Continned. 


Raok. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
L9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 


SUte. 


Maryland 

Connecticut , 

Michigan 

Maine 

Texas 

Georgia 

West  Virginia 

Virginia 

Kentucky 

Wisconsin 

California 

New  Hampshire 

Minnesota 

Tennessee 

North  Carolina 

Louisiana 

Alabama 

South  Carolina 

District  of  Columbia 

Colorado 

Rhode  Island 

Montana 

Kansas 

Mississippi    

Arkansas 

Washington , 

Nebraska 

Utah 

Oregon 

Florida 

Vermont 

Delaware 

North  Dakota 

Arizona 

South  Dakota 

Oklahoma  a 

Idaho  

Wyoming 

United  States  . 


N  amber 

of  flrms 

reportiog. 

Value. 

Pot  cent 

of  total 

product. 

137 

$1, 450, 055 

2.33 

47 

1, 151, 598 

1.85 

238 

1, 005, 405 

1.61 

117 

956, 931 

1.53 

149 

915, 753 

1.47 

88 

904,813 

1.45 

45 

902,944 

1.45 

114 

879, 526 

1.41 

125 

830,809 

1.33 

157 

773, 285 

1.24 

91 

680,207 

1.09 

64 

598, 169 

.96 

146 

596, 701 

.  96 

101 

537, 325 

.86 

129 

423,499 

.68 

59 

402, 412 

.64 

80 

372, 185 

.60 

56 

354,275 

.57 

16 

353,565 

.57 

87 

328,680 

.53 

1 

297,000 

.48 

28 

276,311 

.44 

71 

260,087 

.42 

46 

224,809 

.36 

71 

216, 332 

.35 

52 

161, 528 

.26 

110 

144, 373 

.23 

54 

137, 573 

.22 

66 

126,345 

.20 

35 

122, 144 

.20 

18 

83,274 

.13 

26' 

61,003 

.10 

8 

59, 625 

.10 

19 

55,663 

.09 

11 

53,004 

.08 

25 

38,444 

.06 

19 

16,000 

.03 

5 

9,659 

.01 

7,298 

62,  341,853 

100.00 

a  Including  Indian  Territory  and  New  Mexico. 
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Bank  of  States  in  output  of  clay  products  in  1896  and  i^d5— Continued. 


Bank. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


State. 


Ohio 

Pennsylvania 

Illinois 

New  York 

New  Jersey 

Indiana 

Missouri , 

Massachusetts 

Iowa 

California 

Michigan 

Minnesota 

Maryland 

Texas 

Wisconsin 

West  Virginia , 

Qeorgia 

Virginia 

Kentucky 

Connecticut 

Maine 

Colorado 

Tennessee 

New  Hampshire 

Louisiana 

North  Carolina 

District  of  Columbia 

Alabama 

Rhode  Island 

South  Carolina 

Washington 

Kansas 

Arkansas 

Nebraska 

Montana 

Mississippi 

Oregon 

Vermont 

Florida 

Utah 


Knmber 

of  firms 

reporting. 


Valae. 


980 

513 

678 

280 

130 

659 

221 

112 

412 

94 

200 

126 

65 

136 

146 

46 

76 

HI 

92 

44 

95 

81 

90 

54 

44 

96 

16 

60 

1 

51 

52 

63 

54 

105 

18 

38 

68 

20 

28 

46 


$10, 649, 382 

8, 807, 161 

7, 619, 884 

5, 889, 496 

4, 899, 120 

3, 117, 520 

2, 799, 218 

2, 221, 590 

1, 870, 292 

1, 421, 154 

1, 129, 195 

1, 100, 135 

1, 066, 987 

1,030,446 

944,196 

895, 777 

867,355 

855,768 

839,198 

831, 925 

737, 104 

553,383 

522,534 

521, 567 

416, 718 

400,983 

373,304 

301, 341 

297,000 

276, 918 

265,445 

246,647 

243,959 

214, 541 

204,193 

194,750 

138,543 

132, 544 

114, 015 

112,586 


Per  cent 

of  total 

product. 


16.30 

13.48 

11.67 

9.02 

7.50 

4.77 

4.29 

3.40 

2.86 

2.18 

1.73 

L68 

1.63 

1.58 

L45 

1.37 

1.33 

1.31 

L29 

1.27 

1.13 

.85 

.80 

.80 

.64 

.61 

.57 

.46 

.46 

.42 

.41 

.  oo 

.37 

.33 

.31 

.30 

.21 

.20 

.17 

.17 
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Bamk  of  States  in  output  of  ola^  produota  in  1896  and  1895 — Continued. 

X80S— Continned. 


Rank. 


41 
42 
43 
44 
45 
46 
47 


SUto. 


Delaware 

North  Dakota 

Oklahomaa 

Idaho  

South  Dakota 

Wyoming 

Arizona 

United  States 


Number 

of  linns 

reporting. 

Talne. 

Per  cent 

oftoUl 

product. 

17 

$58,615 

.09 

7 

48,000 

.07 

21 

45,307 

.07 

14 

18,890 

.03 

10 

10, 740 

.02 

5 

8,525 

.01 

9 

6,855 

.01 

6,284 

65, 319, 806 

100.00 

a  Inclades  Indian  Territory  and  New  Mexico. 

Every  State  and  Territory  except  Nevada  and  Alaska  participated  in 
this  total.  Ohio  continues  to  be  the  chief  producing  State  when  value 
of  product  is  considered,  though  in  1896  her  product  was  $699,811  less 
than  in  1895,  or  $9,949,571,  or  15.96  per  cent  of  the  total  product;  in  1895 
it  was  $10,649,382,  or  16.30  per  cent  of  the  total.  Pennsylvania  maintains 
her  second  position,  with  $9,063,313  worth  of  product,  14.54  per  cent  of 
the  total,  as  compared  with  $8,807,161  in  1895,  which  was  13.48  per  cent 
of  the  total.  New  York  displaces  Illinois  in  third  place,  with  a  product  of 
$6,414,206,  or  10.29  per  cent  of  the  total.  In  1895  New  York  was  fourth, 
with  a  product  worth  $5,889,496,  or  9.02  per  cent  of  the  total.  Illinois, 
as  just  stated,  takes  fourth  place,  with  a  product  of  $5,863,247,  or  9.40 
I>er  cent  of  the  total.  In  1895  it  was  third,  with  a  product  valued 
at  $7,619,884,  or  11.67  per  cent  of  the  total.  This  is  a  decrease  of 
$1,756,637 — ^the  largest  decrease  in  any  State.  New  Jersey  retains 
fifth  place,  with  approximately  the  same  product,  namely,  $4,899,120  in 
1895  and  $4,728,003  in  1896.  These  figures  were,  respectively,  7.50  and 
7.58  per  cent  of  the  total  product  of  the  country. 

Indiana,  which  was  sixth  in  1895,  was  displaced  in  1896  by  Missouri. 
In  1896  these  States  had  a  product,  respectively,  of  $2,674,325,  or  4.29 
per  cent  of  the  total,  and  $2,680,245,  or  4.30  per  cent  of  the  total.  In 
1895  they  produced,  respectively,  $3,117,520,  or  4.77  per  cent  of  the 
total,  and  $2,799,218,  or  4.29  per  cent  of  the  total.  In  1896  they  both 
decreased  in  product,  and  Missouri  leads  Indiana  by  only  a  very  slight 
margin — $5,920 — so  slight  as  to  make  them  practically  the  same. 

The  other  notable  changes  in  the  rank  of  States  are:  Oalifornia, 
which  was  tenth  in  1895,  has  dropped  to  twentieth  place;  Maryland, 
which  was  thirteenth  in  1895,  was  tenth  in  1896;  Connecticut  jumped 
from  twentieth  place  in  1895  to  eleventh  in  1896.  The  changes  in  the 
rank  of  other  States  are  not  noteworthy,  except  perhaps  in  the  case  of 
Arizona,  which  went  fipom  forty-seventh  place  in  1895  to  forty-third  in 
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1896,  its  product  increasing  from  $6,855  in  1895  to  955,663  in  1896. 
The  first  nine  States,  inclnding  the  great  clay- working  region  between 
the  Ohio  and  Missonri  rivers,  together  with  Pennsylvania,  New  York, 
New  Jersey,  and  Massachusetts,  produced  73.29  per  cent  of  the  total 
product  in  1895  and  73.11  per  cent  in  1896.  In  1895  the  States  of 
Pennsylvania,  New  York,  New  Jersey,  and  Massachusetts  produced 
33.40  per  cent  of  the  total,  while  in  1896  they  produced  36.04  per  cent 
of  it.  In  1895  the  States  of  Ohio,  Indiana,  Illinois,  Iowa,  and  Missouri 
produced  39.89  per  cent  of  the  total  product;  in  1890  they  produced 
37.07  per  cent  of  the  total. 

The  following  table  shows  the  average  value  per  thousand  of  the 
several  kinds  of  brick  made  in  the  United  States  in  1896,  by  States : 


Average  price  of  hrick  in  1896,  by  States, 

COHMON. 


State. 


Wyoming 

Idaho 

Delaware 

South  Dakota  . 

Montana 

Maryland 

Oregon 

Rhode  Island. . 

Arkansas 

Pennsylvania  . 

Nebraska 

Utah 

Virginia 

North  Dakota  . 

Texas  

Iowa 

Massachusetts . 
Connecticut... 

Wisconsin 

Arizona 

Colorado 

Kansas 

West  Virginia. 

Tennessee 

North  Carolina 


Price. 


$8.76 
7.30 
7.09 
7.02 
6.83 
6.83 
6.34 
6.25 
6.11 
6.10 
6.08 
6.08 
5.96 
5.90 
5.88 
5.83 
5.82 
5.79 
5.71 
5.69 
5.59 
5.59 
5.59 
5.56 
5.52 


state. 


Washington 

Maine 

District  of  Columbia 

Mississippi 

Michigan 

Louisiana 

Alabama 

California 

Florida 

New  Hampshire 

Missouri 

Vermont 

Kentucky 

Illinois 

Ohio 

Georgia 

Indiana 

Minnesota 

New  York 

South  Carolina 

New  Jersey 

Average  for  United 
States 


Price. 


$5.48 
5.47 
5.46 
5.36 
5.34 
5.30 
5.29 
5.27 
5.13 
5.01 
5.00 
5.00 
4.99 
4.83 
4.83 
4.64 
4.59 
4.54 
4.45 
4.35 
3.99 
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Average  price  of  brick  in  1896,  by  ^to/e«— Continued. 

PRESSED. 


state. 


California 

Massacfansetts 

Arizona 

New  Jersey 

Maryland 

Conneoticnt 

Washington 

New  York 

I^aho  

Rhode  Island 

Virginia 

Pennsylvania 

Vermont 

New  Hampshire 

Montana 

West  Virginia 

District  of  Columbia 

Utah 

Ohio 

Texas 

Indiana 

Kentucky 


Price. 


$33.13 
25.89 
23.21 
21.77 
21.35 
21.11 
19.88 
16.22 
15.00 
15.00 
14.90 
14.03 
13.95 
13.42 
13.15 
11.70 
11. 61 
11.33 
11.29 
11.05 
11.01 
10  54 


SUte. 


Alabama 

Arkansas 

North  Carolina 

Missouri 

Nebraska 

Maine 

Colorado 

Georgia 

Wisconsin 

Illinois 

Tennessee 

Mississippi 

Louisiana 

Iowa 

Minnesota 

Oregou 

Michigan 

South  Carolina 
Kansas 


Average  for  United 
States 


Price. 


$10.50 
10.29 
9.86 
9.37 
9.32 
9.23 
9.18 
9.07 
9.00 
8.94 
8.48 
8.40 
8.05 
7.78 
7.52 
7.50 
6.41 
6.19 
6.13 


12.49 


VITRIFIED  PAVING  BRICK. 


Oregon 

Georgia 

New  Jersey 

Maryland 

South  Carolina 

Rhode  Island 

North  Carolina 

California 

Michigan 

Alabama 

Colorado 

New  York 

Louisiana 

Kentucky 

District  of  Columbia 

Arkansas 

Washington 


$15.00 
14.51 
13.82 
12.80 
12.60 
12.00 
11.87 
11.66 
11.16 
11.13 
11.00 
10.94 
10.00 
10.00 
10.00 
10.00 
9.85 


Ohio 

Pennsylvania  .. 
West  Virginia.. 

Missouri 

New  Hampshire 

Illinois 

Iowa 

Kansas 

Tennessee 

Texas 

Nebraska 

Montana 

Indiana 

Virginia 


AveragiB  for  United 
States 


$8.57 
8.57 
8.28 
8.20 
8.00 
7.98 
7.85 
7.39 
7.20 
6.57 
6.40 
5.81 
4.25 
4.14 


8.05 
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As  will  be  seen  firom  the  above  table,  the  price  of  common  brick  in 
1896  ranged  from  $8.76  in  Wyoming  to  $3.99  in  New  Jersey,  the  aver- 
age for  the  whole  conntry  being  $5.20.  In  1895  Idaho  and  South  Caro- 
lina were  the  extremes,  with  average  values  of  $8.41  and  $4.29  respec- 
tively, while  the  average  for  the  whole  country  was  $5.25. 

In  1896  the  average  value  of  pressed  brick  per  thousand  ranged  from 
$33.13  in  Oalifomia  to  $6.13  in  Kansas,  the  average  for  the  whole  coun- 
try being  $12.49  per  thousand.  In  1895  the  extremes  were  Washington, 
with  an  average  value  of  $32.64,  and  Minnesota,  with  an  average  value 
of  $6.05,  the  average  for  the  whole  country  being  $12.97. 

The  vitrified  paving  brick  ranged  in  value  from  $15  per  thousand  in 
Oregon  to  $4.14  in  Virginia,  the  average  for  the  whole  country  being 
$8.05  per  thousand  in  1896.  In  1895  this  product  ranged  in  value  from 
$15  per  thousand  in  Montana  to  $7.21  in  West  Virginia,  the  average 
for  the  whole  country  being  $8.20  per  thousand.  In  Connecticut, 
Maine,  and  Minnesota  small  lots  were  made,  undoubtedly  in  an  experi- 
mental way,  on  which  a  very  high  value  is  placed,  but  which  are  not 
included  on  account  of  this  high  valuation. 

The  following  table  shows  by  States  the  number  of  idle  and  i^umber 
of  active  works  reporting  in  1896,  and  the  number  of  firms  reporting 
in  1895 : 


Number  of  idle  and  ctctive  clay  plante  in  the  United  States. 


SUte. 

Number  of  flrma  reporting  in  1896. 

Number 
of  firms 

reporting 
in  1895. 

Idle. 

Active. 

Total. 

Alabama 

29 

3 

23 

31 

38 

6 

3 

4 

16 

33 

9 

270 

271 

180 

37 

45 

15 

51 
16 
48 
60 
49 
41 
23 
12 
19 
55 
10 
566 
556 
339 
34 
80 
44 

80 

19 

71 

91 

87 

47 

26 

16 

35 

88 

19 

836 

827 

519 

71 

125 

59 

60 

9 

54 

94 

81 

44 

17 

16 

28 

76 

14 

678 

659 

412 

63 

92 

44 

Arizona 

Arkansafl  

California 

Colorado ....... ....- 

Coniieoticut 

Delaware 

District  of  Columbia 

Florida 

Georgia 

Idaho  

Illinois 

Indiana  ...-- 

Iowa .- 

Kansas 

Kentacky 

Louisiana 

« 
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Numb0r  of  idle  and  aotive  olayplanU  in  ike  United  Staiet — Continued. 


State. 


Maine 

Maryland 

Massachusetts . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina . 
North  Dakota  . . 

Ohio 

Oklahoma  a 

Oregon 

Pennsylvania... 
Rhode  Island... 
South  Carolina . 
South  Dakota  . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia. - 

Wisconsin 

Wyoming 


Total 


Kamber  of  firms  reporting  in  1890. 


Idle. 


45 
41 
24 
82 
58 

9 
84 

9 
58 
12 
37 
33 
17 

2 

207 

14 

14 

79 


10 

2 
19 
24 
17 

6 

28 
30 

6 
27 

1 


2,008 


▲otive. 


72 
96 
99 

156 
88 
37 

206 
19 
52 
52 

103 

262 

112 
6 

814 
11 
52 

457 

1 

46 

9 

82 

125 
37 
12 
86 
22 
39 

130 
4 


5,290 


TotaL 


117 

137 

123 

238 

146 

46 

290 

28 

110 

64 

140 

295 

129 

8 

1,021 

25 

66 

536 

1 

56 

11 

101 

149 

54 

18 

114 

52 

45 

157 

5 


Number 

of  firms 

reporting 

inl8B5. 


7,298 


95 
65 

112 

200 

126 
38 

221 
18 

105 
54 

130 

280 

96 

7 

980 
21 
68 

513 

1 

51 

10 

90 

136 
46 
20 

111 
52 
46 

146 
5 


6,284 


a  Inclading  Indian  Territory  and  New  Mexico. 

While  this  table  shows  an  increase  in  the  number  of  works  that 
report  in  almost  every  State,  it  fails  to  show  that  many  of  those 
reported  as  active  operated  in  many  cases  only  a  small  portion  of  the 
year,  which  was  undoubtedly  the  case. 

In  1895  the  total  number  of  firms  reporting  was  6,284,  while  7,298 
were  heard  from  in  1896.  In  spite  of  this  fact,  as  already  noted,  the 
product  decline. 
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In  the  following  table  is  shown  the  rank  of  the  several  States  and 
Territories  in  the  valne  of  clay  products  from  1894  to  1896,  inclnsive: 

Bank  of  clay-producing  States  in  value  of  production  in  1894, 1895,  and  1896. 


State. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Colombia 

Florida 

Georgia 

Idaho  

Illinois 

Indiana 


Iowa. 


Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina . 
North  Dakota  . . 


Ohio 

Oklahoma  a  ... 

Oregon 

Pennsylvania. . 
Rhode  Island.. 
South  Carolina 
South  Dakota . 

Tennessee 

Texas  


1894. 


31 

46 

34 

16 

27 

19 

43 

28 

40 

20 

44 

2 

6 

8 

33 

18 

24 

17 

11 

9 

10 

15 

38 

7 

37 

23 

26 

5 

4 

30 

42 

1 

41 

36 

3 

29 
32 
45 
22 
13 


1806. 


28 

47 

33 

10 

22 

20 

41 

27 

39 

17 

44 

3 

6 

9 

32 

19 

25 

21 

13 

8 

11 

12 

36 

7 

35 

34 

24 

5 

4 

26 

42 

1 

43 

37 

2 

29 

30 

45 

23 

14 


1896. 


26 

43 

34 

20 

29 

11 

41 

28 

39 

15 

46 

4 

7 

9 

32 

18 

25 

13 

10 

8 

12 

22 

33 

6 

31 

36 

21 

5 

3 

24 

42 

1 

45 

38 

2 

30 

27 

44 

23 

14 


a  Includes  lodJan  Territory  and  New  Mexico. 
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Bank  of  olay-produoing  States  in  value  of  production  in  1894, 1895,  and  189& — Continued. 


Utah 

Vermont 

Virginia 

Washington . . 
West  Virginia 

Wisconsin 

Wyoming 


1894. 

1895. 

1896. 

35 

40 

37 

39 

38 

40 

14 

18 

17 

25 

31  • 

35 

21 

16 

16 

12 

15 

19 

47 

46 

47 

This  table  is  interesting  as  showing  the  very  slight  changes  in  the 
relative  rank  of  the  clay-working  States  in  the  value  of  their  products, 
very  few  of  the  States  varying  more  than  one  or  two  positions  from 
one  year  to  another. 

POTTERY. 

INTRODUCTION. 

The  statistical  work  on  the  clay-working  industries  not  being  con- 
sidered complete  without  including  the  various  grades  of  pottery  made 
in  the  United  States,  for  the  year  1896  it  was  decided  to  include  this 
branch  of  the  industry  in  these  statistics. 

The  following  tables  show  the  result  of  this  canvass,  and  while  satis- 
flEbctory  on  the  whole,  it  is  regretted  that  the  potters  in  some  of  the 
States,  particularly  New  Jersey,  were  derelict  in  replying,  so  that  the 
figures  probably  do  not  represent  the  full  output  of  this  State. 

PRODUCTION  AND  VALUE. 

In  the  following  table  is  given  a  statement  of  the  production  of  pot- 
tery ware  in  the  United  States  in  1896,  as  shown  by  the  canvass  of  the 
pottery  industry  covering  the  calendar  year  1896. 
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Pottery  produeU  of  the  United  States  in  1896, 


State. 

Earthenware 
(valae.) 

Stoneware 
(▼alae.) 

Yellow  and 
Rockingham 
ware  (value). 

C.  C.  and  white 

granite  ware 

(value). 

Alabftxna  ............... 

$300 

2,500 

13,189 

33,460 

3,000 

300 

1,110 

2,050 

5.400 

4,840 

$6,125 

20,000 

3,833 

13,240 

Arkansas ............... 

Callfemia 

Connectiout 

District  of  Columbia  . . . 

Florida 

Georcria  .... .... .... .... 

2,000 

6,050 

399,432 

45,945 

37,870 

7,250 

76,750 

500 

IlliDois 

$20,000 

Indiana  .... .... .... .... 

Iowa 

125 

Kansas 

Kentnckv  .............. 

9,000 

100 

250 

16, 746 

147, 923 

20,150 

11, 136 

1,000 

50,933 

213, 616 

49,200 

1,880 

606,558 

1,000 

16,800 

1,100 

1,300 

2,400 

2,700 

60 

120,000 

12,500 

10,000 

Louisiana 

Maine 

Maryland  .-..-. 

10,950 
11,270 

.... ....  ...& 

Massachusetts .... .... .. 

$45,000 

Michigan 

Minnesota 

30,300 

MississiDDi. 

Missouri 

New  Jersey 

2,600 

51,533 

13,075 

563,230 

6,500 

351,401 

7,000 

358,175 
15,000 

.  New  York 

Noriih  Carolina 

Ohio 

218, 392 

300 

2,000 

1, 127, 010 

OreflTon 

Pennsylyania 

48,400 

South  Carolina 

Tennessee 

36,361 

55,681 

7,740 

1,120 

10,000 

Texas 

Virginia 

Washington 

West  Virfflnia 

95,047 

Wisconsin 

United  States 

Per  cent  of  total  clay 
nrodncts  .... .... ..... 

1, 351, 501 
2.17 

1, 770, 756 
2.84 

257, 817 
.41 

1,688,632 
2.71 
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Pottery  produetB  of  <Ae  Unitod  SUUes  in  i^d6— Coiitinaed. 


Stete. 


Alabama 

Arkansas 

Califomia 

Connecticat 

District  of  Columbia 

Florida 

Georgia 

niinois 


Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina . 

Ohio 

Oregon 

Pennsylvania. . . 
South  Carolina . 

Tennessee 

Texas 

Virginia 

Washington 

West  Virginia . . 
Wisconsin 


Saoitsrywue 
(▼aloe). 


United  States 
Per  cent  of  total. . . . 


$75,000 
100 


PoroelAiiior 
china  (valae). 


$2,000 


2,000 


376, 151 
21,000 


139,160 


18, 412 


629,823 
1.01 


Poroelidn 

eleotxloal  sap- 

piles  (valae). 


17,000 

2,600 

120,000 


245,000 
200,000 


167,248 


755,848 
1.21 


$100 


2,150 


109,000 
55,000 


166,250 
.27 


Totid. 


$6,425 

22,500 

17,022 

48,700 

3,000 

2,300 

7,160 

421, 482 

128,345 

43,035 

7,250 

96,750 

600 

250 

27,696 

206,343 

20,150 

41,436 

1,000 

50,933 

17,000 

1, 069, 142 

311, 733 

14,955 

2, 899, 350 

7,800 

617, 601 

1,100 

37,661 

58,081 

10,440 

1,180 

410, 707 

12,500 


6,620,627 
10.62 
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The  following  table  8ho\v8  the  value  of  the  material  used  in  the 
pottery  ret^orded  in  the  previous  table: 

Materials  used  in  American  pottery  in  1896. 


SUte. 


Alabama 

Arkansas 

California 

Conneoticnt 

Delaware 

Dist.  of  Colambia 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Massachusetts. . . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

New  Hampshire  . . 

New  Jersey 

New  York 

North  Carolina . . . 

North  Dakota 

Ohio 

Oregon 

Pennsylvania 

South  Carolina . . . 

Tennessee 

Texas 

Virginia 

Washington 

West  Virginia 

Wisconsin 


Total 


Domestic 

clay 
(valae). 


$662 

750 

2,487 

2,894 

33,473 

500 

75 

2,216 

41,709 

36,239 

5,522 

825 

4,750 

60 


19, 810 

1,706 

640 

30 

4,610 

150 

49,358 

35,659 

31,561 


213, 995 

1,354 

85,401 

60 

3,647 

5,219 

1,058 

96 

21,000 

250 

607,766 


Imported 

clay 
(value). 


$75 


Flint 
(quartz) 
(value). 


2,000 


355 

3,660 

617 


50 


50 


$500 

10 

1,050 


5 

200 


7,280 
2,500 


Feldspar 
(value). 


$40 
700 


5 

200 


7,220 


6,035 

5,500 

5,000 

2 


30 


136 


I 


164 

200 

20,822 

2,000 


41,781 
35,356 


16 
383 


14,400 
160 

122, 089 


1,075 

22, 017 

330 


75 

18,045 

680 


70,766 
50 

55,489 
2,500 
1,500 


Total  value. 


4,000 


185,809 


49,079 
11,792 


9,000 


97,002 


$662 

1,325 

2,537 

6,644 

33,473 

600 

85 

2,616 

42,064 

54,399 

8,639 

825 

10,865 

5,560 

5,000 

19,998 

1,706 

640 

30 

4,774 

1,500 

110, 242 

38,669 

31,561 


376, 621 

1,404 

188,038 

2,560 

5,163 

5,602 

1,058 

96 

48,400 

410 

1, 012, 666 
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IMPORTS. 


In  the  following  tables  will  be  foand  a  statement  of  the  clay  and 
manufactared  goods  imported  into  the  United  States  in  recent  years: 

CUutified  imports  of  clay  during  the  calendar  years  ending  December  SI  from  1885  to  1896, 


Kind. 

1885. 

1886. 

1887. 

Long  tons. 

Yalae. 

Long  tons. 

Value. 

Long  tons. 

1 
Value. 

China  clay  or  kaolin . 
All  others : 

Unwrought 

Wrought 

Total 

10, 626 

9,736 
3,554 

$83,722 

76,899 
29,839 

16,590 

13, 740 
1,654 

$123,  093 

113, 875 
20,730 

23,486 

17,646 
2,187 

$141, 360 

1S9, 405 
22,287 

23,916       190,460 

31,984 

257,698 

43, 318 

303,052 

Kind. 

1888. 

1889. 

1890. 

Longtong. 

Yalne. 

Long  tons. 

Value.      , 

Long  tons.        Value. 

China  clay  or  kaolin . 
All  others: 

Unwrought 

Wrought 

Total 

18.150 

20,604 
6,832 

$102,050 

152,694 
53,245 

19,843 

19, 237 
8,142 

113,538  ' 

145, 983 
64,971 

29,923 

21,049 
2,978 

$270, 141 

155,486 
29,143 

45,586 

307,989 

47,222 

324, 492 

53,950 

454, 770 

Kind. 

1891. 

1892. 

1893. 

Long  tons. 

Value. 

Long  tons.       Value. 

Long  tons.       Value. 

China  clay  or  kaolin . 

All  others : 

Unwrought 

Wrought 

Common  blue 

39,901 

16,094 
6,297 

$294,458 

118, 689 
56,482 

49,468 

20,132 
4,551 
5,172 

$375, 175 

155, 047 
64,818 
59.971 

49,  713 

14,949 
6,090 
4,304 

$374, 460 

113,029 
67,280 
51,889 

Total 

• 

V,  «.  ■  a.         _  , 

62,292 

469, 629 

79,323       655,011 

i 

75,056 

606,668 

Kind. 

1804. 

1885. 

1896. 

Long  tons. 

Yalae. 

Long  tons. 

75,447 

18, 419 
5,160 
3,869 

Value. 

Long  tons.       Value. 

China  clay  or  kaolin . 

All  others : 

Unwrought 

Wrought 

Common  blue . . . 

Total 

62, 715 

13, 146 

4,768 
2,528 

$465,501 

98, 776 
60,786 
28,886 

$531,  714 

125, 417 
60,775 
40, 578 

76, 718 

13, 319 
4,514 
4,983 

$536,081 

88,029 
56,701 
54,695 

83,157 

653,949 

102,895 

758, 484 

99,534 

735,506 
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Earthenwarep  china,  hrieic,  and  tile  imported  and  entered  far  ooneumptian  in  the  United 

States,  1867  to  1896,  ineltmve. 


Year  ending- 


June  30— 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

December  31 — 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 


Brown 
earthen 

and 
oommon 
stone- 
ware. 


$48,618 
47,208 
34,260 
47,457 
96,695 
127,346 
115, 253 
70,544 
68,501 
36,744 
30,403 
18, 714 
19,868 
31,504 
27,586 
36, 023 
43,864 
50,172 
44,701 

37,820 
43,079 
55,558 
48,824 
56,730 
99,983 
63,003 
57, 017 
47, 114 
61, 424 
41,585 


China  and 
porcelain, 

not 
decorated. 


$418, 493 
309,960 
400,894 
420, 442 
391, 374 
470, 749 
479, 617 
397,730 
436,883 
409, 539 
326,956 
289, 133 
296,591 
234, 371 
321, 259 
316, 811 
368,943 
982, 499 
823,334 

865,446 
967,694 
1, 054,  B54 
1, 148, 026 
974, 627 
1, 921, 643 
2, 022, 814 
1, 732, 481 
1, 550, 950 
2,  llY,  425 
1, 511, 542 


China  and 
decorated 
porcelain. 


$439,824 

403, 555 

555,425 

530,805 

571, 032 

814, 134 

867,206 

676,656 

654.965 

718, 156 

668,514 

657,485 

813,850 

1, 188, 847 

1, 621, 112 

2, 075, 708 

2, 587, 545 

2, 664, 231 

2, 834, 718 

3, 350, 145 
3,888,509 
4, 207, 598 
4, 580, 321 
3, 562, 851 
6,288,088 
6, 555, 172 
6, 248, 255 
5, 392, 648 
8, 055, 473 
7, 729, 942 


Other  earth- 
en, stone,  or 

crockery 

ware,  ghised, 

etc. 


$4,280,924 
3, 244, 958 
3, 468, 970 
3, 461, 624 
3, 573, 254 
3, 896, 664 
4,289,868 
3, 686, 794 
3, 280, 867 
2, 948, 517 
2, 746, 186 
3, 031, 393 
2, 914, 567 
3,945,666 
4, 413, 369 
4, 438, 237 
5, 685, 709 


Brick,  fire 

brick,  and 

tile. 


$666,595 
963,422 


1, 


951,293 
008,360 
886,314 
788,391 
563,568 
353,736 
380,520 
338,143 
189,631 
211, 473 
247,455 


Total. 


$5, 187, 859 
4, 005, 712 
4, 459, 549 
4,460,228 
4,632,355 
5, 308, 893 
5, 751, 944 

4. 831. 724 
4, 441, 216 
4, 112, 956 
3, 772, 059 

3. 996. 725 
4, 044, 876 
5, 500, 388 
6,383,326 
6, 866, 779 
6, 686, 061 
4, 363, 497 
4, 666, 175 

5, 204, 704 
5, 907, 642 
6, 204, 324 
6, 565, 562 
5, 157, 776 
8,663,450 
9, 021, 509 
8, 375, 896 
7, 180, 343 
10, 445, 795 
9, 530, 524 


a  Not  separately  classified  after  1882. 


THE  CLAY-WORKING  INDUSTRY  IN  1896. 


By  Heineich  Kies. 


The  clay-working  industry  of  the  United  States  for  the  year  1896  is 
marked  by  slow  bat  steady  progress  in  the  methods  of  manipulation 
and  the  quality  of  the  product  rather  than  by*  any  special  innovations 
of  large  importance.  The  development  has  been  along  two  different 
lines,  namely,  (1)'  improvements  in  the  technology,  and  (2)  the  intro- 
duction of  laboratory  methods,  such  as  are  largely  used  abroad,  for  the 
investigation  of  the  clays. 

8TRUCTURAX.  MATERLAXS. 

Throughout  the  country  there  is  to  be  seen  a  more  extended  use  of 
proper  machinery  for  tempering  the  clay  and  molding  the  brick.  The 
old  practice  of  molding  bricks  by  hand  is  rapidly  disappearing,  except 
in  the  Southern  States.  There  the  expansion  of  the  brick  industry  is 
greatly  hindered  by  the  fact  that  on  account  of  the  ever-present  mantle 
of  impure,  sandy  residual  clay,  the  bricks  for  any  large  building  are 
usually  made  on  the  spot  in  a  crude,  cheap  way.  With  few  exceptions 
these  bricks  are  of  inferior  quality  and  are  not  nearly  so  good  as  those 
made  from  river  or  swamp  clays. 

There  is  also  to  be  noticed  a  deicided  increase  in  the  number  of  per- 
manent wall  kilns,  and  of  down-draft  ones;  and  the  old  scove  kiln  is 
rapidly  becoming  a  thing  of  the  past. 

A  word  should  also  be  said  concerning  the  continuous  kiln.  In  the 
last  three  or  four  years  kilns  of  this  kind  have  been  erected  at  numer- 
ous points.  Theoretically  this  is  the  ideal  method  of  burning,  it  being 
the  most  economical.  There  are  many  different  patents,  but  their 
general  principle  is  similar  to  that  of  the  Hoffman. 

Some  are  working  successfully,  but  others  have  gone  through  more 
or  less  alterations  in  the  method  of  firing  or  in  the  arrangement  of 
Hues,  according  as  the  manufacturer  has  thought  that  one  or  the  other 
change  might  improve  the  working  of  the  kilns.  On  the  whole  it  may 
be  stated  that  those  in  use  in  this  country  are  moderately  successful. 
They  are  now  chiefly  used  for  burning  common  brick,  but  front  brick, 
paving  brick,  Are  brick,  and  drain  tile  are  also  among  the  products 
burned  in  them. 
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For  the  mannfacture  of  pressed  brick  the  use  of  the  dry-press  and 
the  semidry-press  process  is  extending.  Red  brick  have  given  way,  to 
a  great  extent,  to  buff,  speckled,  and  white  ones.  The  use  of  terra 
cotta  is  still  extensive,  and  the  manufacturers  are  improving  in  their 
ability  to  deliver  goods  whose  dimensions  agree  closely  with  those 
ordered.  A  somewhat  new  departure  in  terra  cotta  is  the  molding  of 
columns  to  adorn  the  doorways  and  windows  of  large  buildings,  and 
some  recently  erected  in  Baltimore  are  especially  creditable.  Glazed 
terra  cotta  has  had  little  application  so  far,  and  is  chiefly  confined  to 
Chicago. 

THE  TIIiE  IXDUSTBY. 

The  use  of  tiles  for  flooring,  as  a  substitute  for  slate  or  marble  and 
for  decorative  purposes,  has  grown  so  that  there  are  now  about  fifteen 
firms  engaged  in  the  manufacture  of  tiling  in  this  country.  The 
product  includes  tiles  for  floors,  walls  (exterior  and  interior),  mantels, 
hearths,  stoves,  soda  fountains,  etc.  A  mixture  of  clay  is  generally 
used  to  form  the  body  of  the  tile,  and  many  of  the  higher  grades  have 
kaolin  in  their  composition.  The  clays  used  in  the  American  tiles 
include  kaolins  from  !North  Carolina,  South  Carolina,  Florida,  and 
Pennsylvania.  Other  clays  are  obtained  from  Pennsylvania,  New 
Jersey,  Ohio,  Kentucky,  Missouri,  and  Indiana.  A  small  amount  of 
English  kaolin  is  used  by  some.  Feldspar  is  used  to  flux  the  body, 
and  quartz  to  prevent  excessive  shrinkage. 

It  is  of  course  necessary  that  the  proportions  of  clay  shall  be  such 
that  the  shrinkage  will  be  regular,  and  that  the  greatest  possible  pro- 
portion of  the  product  shall  be  of  exactly  the  required  size.  In  the 
case  of  tile  for  flooring  or  exterior  decoration,  a  vitrified  or  impervious 
body  is  especially  important.  For  tiles  having  a  plain  surface,  with-  . 
out  superficial  coloring,  the  color  is  varied  by  using  different  clays,  or 
by  the  admixture  of  coloring  matter  to  the  clay. 

When  used  for  ornamental  purposes,  as  around  mantels  or  in  stoves, 
the  tiles  are  usually  decorated.  This  decoration  may  consist  of  an 
enamel  of  different  shades  or  color,  or  simply  a  glaze.  Some  tiles 
have  a  raised  design  which  is  imparted  to  them  in  the  molding,  and  a 
transparent  glaze  over  it,  while  others  are  decorated  either  by  printing 
or  by  hand  painting.  These  two  latter  styles  are  usually  covered  with 
a  glaze. 

A  few  firms  produce  a  tile  made  in  such  a  manner  that  the  surface 
has  the  appearance  of  mosaic  work.  The  Mosaic  Tiling  Company,  of 
Zanesville,  Ohio,  has  recently  introduced  an  ingenious  way  of  molding 
such  tiles.  A  framework  consisting  of  a  rectangular  series  of  tubes  is 
set  into  the  tile  mold.  If  clays  of  different  colors  are  put  into  these 
tubes,  filling  them  up  to  a  given  depth,  and  the  frame  is  lifted  off,  the 
different-colored  clays,  each  being  present  in  the  form  of  small  square 
columns  set  closely  together,  give  a  mosaic-like  appearance  to  the  sur- 
face.   The  clay  is  introduced  into  the  tubes  in  the  form  of  dry  powder, 
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and  each  color  is  put  in  by  a  different  workman^  wno  nas  a  sheet  of 
stiff  paper^  the  size  of  the  mold,  and  which  contains  square  openings 
fitting  over  the  tubes  into  which  the  clay  of  a  given  color  is  to  be  put. 
The  design  is  thus  made  up  of  a  series  of  small  squares.  After  all  the 
tubes  are  filled  the  framework  is  removed  and  the  tile  pressed  in  steel 
dies. 

The  following  firms  are  engaged  in  the  manufacture  of  tiling  in  this 
country: 

American  Encaastic  Tiling  Company,  ZanesTlUe,  Ohio.  Tiles  for  floors,  walls, 
mantels,  and  mosaic  tiles,  the  latter  a  recent  introduction. 

Beaver  Falls  Art  Tile  Company,  Beaver  Falls,  Pennsylvania.  Glazed,  plain,  enam- 
eled, and  embossed  tile. 

Cambridge  Tile  Mannfactnriag  Company,  Covington,  Kentncky.  Glazed  and 
enameled  tile. 

Columbia  Encaustic  Tile  Company,  Anderson,  Indiana.  Plain,  glazed,  enameled, 
and  decorated  tile. 

Kensington  and  Hamilton  Art  Tile  Company,  Hamilton,  Ohio  Enameled,  plain, 
and  embossed  tiles. 

Kirkbam  Art  Tile  and  Pottery  Company,  Barbertown,  Ohio.  Inoperative.  Fac- 
tory destroyed  by  fire. 

Low  Art  Tile  Company,  Chelsea,  Massachusetts.  Enameled  and  embossed  tile  for 
soda  fountains,  stoves,  and  mantels. 

Mosaic  Tiling  Company,  ZanesviUe,  Ohio.  Mosaic  tiling  for  exterior  and  interior 
decoration. 

New  York  Vitrified  Tile  Company,  Brooklyn,  New  York  Vitreous  and  semivit- 
reons  tiles  of  different  colors ;  chiefly  for  flooring. 

Old  Bridge  Enameled  Brick  and  Tile  Company,  Old  Bridge,  New  Jersey  Enam- 
eled, plain,  and  embossed  tile. 

Pennsylvania  Tile  Works,  Aspers,  Pennsylvania.    Encaustic  floor  tile 

Providential  Tile  Company,  Trenton,  New  Jersey.  White  and  colored  glazed  tile. 
Some  decorated  over  glaze. 

Star  Encaustic  Tiling  Company,  Pittsburg,  Pennsylvania.  Unglazed  encaustic 
floor  tiles  in  different  colors. 

Tarrytown  Vitrified  Tile  Company,  Tarrytown,  New  York.    Vitrified  floor  tile. 

Trent  Tile  Company,  Trenton,  New  Jersey.  Tiles  for  mantels  and  hearths.  Glazed 
and  decorated. 

United  States  Encaustic  Tiling  Company,  Indianapolis,  Indiana.  Glazed  and 
enameled  tile,  also  floor  tile. 

PAVING  BRICK. 

Little  is  to  be  said  concerning  this  branch  of  the  clay- working  indas- 
try,  except  that  it  is  progressing  steadily.  The  use  of  auger  machines 
is  becoming  the  prevailing  method  of  molding,  and  re-pressing  is  also 
extensively  used,  for,  as  experiments  quoted  below  show,  it  improves 
the  brick  materially  under  certain  coDditions. 

TESTS   OF   PAVING   BRICK. 

There  has  been  some  difference  of  opinion  for  a  long  x)eriod  as  to 
what  constitute  the  requisite  qualities  of  9.  paving  brick.  Engineers 
have  frequently  laid  considerable  stress  upon  the  crushing  test  and 
the  color.    The  latter  is  of  no  value  as  a  guide,  and  the  former  is  to 
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be  looted  upon  in  the  same  way  beyond  certain  limits.  With  a  view, 
therefore,  to  determine  what  the  requisite  qualifications  of  a  paving 
brick  should  be,  and  if  possible  to  adopt  a  set  of  standard  specifica- 
tions, a  committee  was  appointed  by  the  National  Brick  Makers'  Asso- 
ciation two  years  ago,  and  after  a  series  of  exhaustive  tests  their  report 
has  recently  been  submitted. 
The  subjects  which  the  committee  took  up  for  consideration  were: 

1.  Battling,  as  a  measure  of  toughness  and  wearing  power. 

2.  Absorption,  as  a  measure  of  vitrification  and  resistance  to  freezing. 

3.  Cross  breaking,  as  a  measure  of  structural  perfection  and  freedom 
from  defects  due  to  manufacture. 

4.  Crushing,  as  a  further  indication  of  the  same  factor. 

5.  Hardness,  as  a  confirmatory  test  of  vitrification. 

G.  Specific  gravity,  as  a  guide  to  the  density  and  fineness  of  the 
material. 

The  rattler. — A  series  of  experiments  made  by  varying  the  charge, 
size  of  rattler,  number  of  revolutions  per  minute,  and  time  of  rattling 
showed  that — 

1.  Not  less  than  10  per  cent  nor  more  than  15  per  cent  of  the  volume 
of  the  rattler  need  be  filled  with  the  cubic  contents  of  the  charge. 

2.  It  must  be  rattled  for  not  less  than  1,000  and  preferably  not  less 
than  2,000  revolutions. 

3.  Tbe  length  of  the  chamber  is  immaterial. 

4.  The  diameter  of  the  chamber  must  be  between  26  and  30  inches. 
r».  The  speed  of  revolution,  between  24  and  3G  revolutions  per  minute, 

is  immaterial  if  the  test  is  terminated  when  the  requisite  number  of 
revolutions  have  been  made. 

The  effect  of  cast  iron  and  granite  as  abrasive  and  filling  materials 
was  also  tested  and  found  to  be  unsatisfactory.  Large  bricks  showed 
less  wear  than  small  ones;  normally  burned,  less  than  overburned  or 
underbumed  ones. 

Absorption  test — A  series  of  tests  showed  that  even  after  drying 
forty-eight  hours  at  above  110^  C.  a  brick  continued  to  lose  water, 
and  that  immersed  brick  showed  an  increased  gain  in  weight  even 
after  six  months'  immersion,  although  the  great  bulk  was  taken  in  the 
first  week. 

Broken  bricks  absorb  more  water  than  whole  ones,  and  small  pieces 
from  the  interior  of  the  brick  absorb  more  proportionately  than  large 
ones. 

The  following  conclusions  were  reached: 

1.  That  to  obtain  accurate  absorption  figures,  a  hard  brick  will  re- 
quire not  less  than  four  days'  drying  and  eight  weeks'  soaking. 

2.  That  only  roughly  approximate  figures  are  obtained  within  time 
limits  which  would  be  short  enough  to  make  the  figures  useful  for 
ordinary  competitive  tests  of  material  for  immediate  use. 

3.  That  only  rattled  bricks  should  be  used  for  the  absorption  test,  as 
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the  absorptive  power  of  brick  in  use  is  increased  by  its  chipping  and 
grinding  under  traffic. 

4.  !No  relation  seems  to  exist  between  loss  by  rattling  and  percentage 
of  absorption. 

As  a  result  of  the  committee's  experiments  the  following  specifica- 
tions were  adopted: 

SPEGIFIOATIONS  FOB  ABRASION  TEST. 

I.  Dimensions  of  the  machine. — The  standard  machine  shall  be  28 
inches  in  diameter  and  20  inches  in  length,  measured  inside  the  rattling 
chamber.  Other  machines  may  be  used,  varying  in  diameter  between 
26  and  30  inches,  and  in  length  from  18  to  24  inches,  but  if  this  is 
done  a  record  of  it  must  be  attached  to  the  official  report.  Long  rat- 
tlers may  be  cut  up  into  sections  of  suitable  length  by  the  insertion  of 
iron  diaphragms  at  proper  points. 

II.  Construction  of  the  mdchine. — The  barrel  shall  be  supported  on 
trunnions  at  either  end;  in  no  case  shall  a  shaft  pass  through  the  rat- 
tling chamber.  The  cross  section  of  the  barrel  shall  be  a  regular  poly- 
gon, having  14  sides.  The  heads  and  staves  shall  be  composed  of  gray 
cast  iron,  not  chilled  or  casehardened.  There  shall  be  a  space  of  one- 
fourth  of  an  inch  between  the  staves  for  the  escape  of  dust  and  small 
pieces  of  waste.  Other  machines  may  be  used  having  12  to  16  staves, 
with  openings  from  one-eighth  to  three-eighths  of  an  inch  between  the 
staves,  but  if  this  is  dime  a  record  of  it  must  be  attached  to  the  official 
report  of  the  test. 

III.  Composition  of  the  charge. — All  tests  must  be  made  on  charges 
composed  of  one  kind  of  material  at  a  time.  No  test  shall  be  consid- 
ered official  where  two  or  more  different  bricks  or  materials  have  been 
used  to  compose  a  charge. 

IV.  Quantity  of  the  charge.^The  quantity  of  the  charge  shall  be 
estimated  by  its  bulk  and  not  by  its  weight.  The  bulk  of  the  standard 
charge  shall  be  equal  to  15  per  cent  of  the  cubic  contents  of  the  rattling 
chamber,  and  the  number  of  whole  brick  whose  united  volume  comes 
nearest  to  this  amount  shall  constitute  a  charge. 

V.  Revolutions  of  the  charge. — The  number  of  revolutions  of  a  stand- 
ard test  shall  be  1,800,  and  the  speed  of  rotation  shall  be  30  per  minute. 
The  belt  i)ower  shall  be  sufficient  to  rotate  the  rattler  at  the  same 
speed  whether  charged  or  empty.  Other  speeds  of  rotation  between 
24  and  36  revolutions  per  minute  may  be  used,  but  in  this  case  a  record 
of  the  speed  must  be  attached  to  the  official  report. 

VI.  Condition  of  the  charge. — The  bricks  composing  a  charge  shall 
be  dry  and  clean,  and,  as  nearly  as  may  be  possible,  in  the  condition  in 
which  they  are  drawn  from  the  kiln. 

VII.  Calculation  of  the  results. — The  loss  shall  be  calculated  in  per- 
centage of  the  weight  of  the  dry  brick  composing  the  charge,  and  no 
result  shall  be  considered  as  official  unless  it  is  the  average  of  two  dis- 
tinct and  complete  tests,  made  on  separate  charges  of  brick. 
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SPECIFICATIONS  FOB  ABSORPTION   TEST. 

1.  The  namber  of  bricks  for  a  standard  test  shall  be  five. 

2.  The  test  mast  be  conducted  on  rattled  bricks.  If  none  such  are 
available,  the  whole  bricks  must  be  broken  in  halves  before  treatment. 

3.  The  bricks  should  be  dried  for  forty-eight  hours  at  a  temperature 
ranging  from  230^  to  250°  F.  before  weighing  for  the  initial  dry  weight. 

4.  The  bricks  should  be  soaked  for  forty-eight  hours,  completely 
immersed,  in  pure  water. 

5.  After  soaking,  and  before  weighing,  the  bricks  must  be  wiped  dry 
from  surplus  water. 

6.  The  differences  in  weight  must  be  determined  on  scales  sensitive 
to  1  gram. 

7.  The  increase  in  weight  due  to  water  absorbed  shall  be  calculated 
in  percentage  of  the  initial  dry  weight. 

The  commission  which  drew  up  these  specifications  considers  that 
any  brick  which  will  satisfy  the  requirements  of  reasonable  mechanical 
tests  will  not  absorb  sufficient  water  to  prove  injurious  to  it  in  service, 
and  that  for  such  brick  the  absorption  test  should  be  abandoned  as 
unnecessary,  if  not  actually  misleading. 

SPECIFICATIONS  FOR   CROSS-BBEAKING  TESTS. 

1.  Support  the  brick  on  edge,  or  as  laid  in  pavement,  on  hardened 
steel  knife  edges,  rouuded  longitudinally  to  a  radius  of  12  inches  and 
transversely  to  a  radius  of  one-eighth  inch,  and  bolted  in  position  so 
as  to  secure  a  span  of  6  inches. 

2.  Apply  the  load  to  the  middle  of  the  top  face  through  a  hardened 
steel  knife  edge,  straight  longitudinally  and  rounded  transversely  to  a 
radius  of  one-sixteenth  inch. 

3.  Apply  the  load  at  a  uniform  rate  of  increase  until  fracture  ensues. 

4.  Compute  the  modulus  of  rupture  by  the  formula. 

^-"1  b  d^' 

in  which 
f=  modulus  of  rupture  in  pounds  per  square  inch; 
w=total  breaking  load  in  pounds; 
l=length  of  span  in  inches=6; 
b=breadth  of  brick  in  inches; 
d= depth  of  brick  in  inches. 

5.  Samples  for  test  must  be  free  from  all  visible  irregularities  of  sur- 
face or  deformities  of  shape,  and  their  upper  and  under  faces  must  be 
practically  parallel. 

6.  Not  fewer  than  ten  bricks  shall  be  broken,  and  the  average  of  all 
be  taken  for  a  standard  test. 
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SPECIFICATIONS  FOB  CRUSHING  TEST. 

1.  The  crushing  test  should  be  made  ou  half  bricks,  loaded  edgewise, 
or  as  they  are  laid  in  the  street.  If  the  machine  used  is  unable  to 
crush  a  full  half  brick,  the  area  may  be  reduced  by  chipping  off,  keep- 
ing the  form  of  the  piece  to  be  tested  as  nearly  prismatic  as  possible. 
A  machine  of  at  least  100,000  pounds'  capacity  should  be  used,  and  the 
specimen  should  not  be  reduced  below  4  square  inches  of  area  in  cross 
section  at  right  angles  to  the  direction  of  load. 

2.  The  upper  and  lower  surfaces  should  preferably  be  ground  to  true 
and  parallel  planes.  If  this  is  not  done  they  should  be  bedded  in 
plaster  of  paris  while  in  the  testing  machine,  which  should  be  aUowed 
to  harden  ten  minutes  under  the  weight  of  the  crushing  planes  only, 
before  the  load  is  applied. 

3.  The  load  should  be  applied  at  a  uniform  rate  of  increase  to  the 
point  of  rupture. 

4.  Not  less  than  an  average  obtained  from  five  tests  on  five  different 
bricks  shall  constitute  a  standard  test.  , 

It  was  resolved  by  the  commission  that  "from  the  experimental  work 
done  so  far  by  this  commission,  or  by  others  so  far  as  is  known  to  us, 
in  the  application  of  the  cross-breaking  and  crushing  tests  to  paving 
brick,  it  is  not  possible  to  show  any  close  relationship  between  the 
qualities  necessary  for  a  good  paving  material  and  high  structural 
strength  as  indicated  by  either  of  these  tests." 

EFFECT    OF    STBUCTUBE    ON    WEAEING    POWER    OF    PAVING   BBICK.' 

Eecent  experiments  by  Prof.  Edward  Orton,  jr.,  on  bricks  made  from 
the  same  shale,  but  molded  on  different  machines  and  burned  together 
in  the  same  kiln,  show  that  end-cut  bricks  possess  a  decided  superi- 
ority over  side-cut  bricks,  and  also  show  the  marked  advantage  of 
re-pressing  end-cut  and  the  disadvantage  of  re-pressing  side-cut  bricks. 

ItAJktiling  tests  made  by  Prof,  Edward  Orton,  jr.,  on  paving  brioks, 

END-CUT  BRICKS. 


IXeecriptlon. 


Re-pressed 

Plain 

Average  of  both 


LoM  In  weight  at  the 
end  of— 


1,000  revolu*  2,000  revolu- 
tions, tions. 


Per  cent. 
18.23 
21.05 
19.54 


Per  cent. 
26.67 
28.48 
27.00 


1  Clay  worker,  Febroary  and  March,  1897. 


Average 

modulus  of 

rupture. 


Pounde. 
2,525 
2,425 
2,463 
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Battling  tests  mtule  hy  Prof.  Edward  Orton,Jr.,  on  paving  hrieks — Coutinned^ 

SIDE-CUT  BRICKS. 


Description. 


Re-pressed 

Plain 

Average  of  both. 


Loss  in  weight  at  the 
end  of— 


1,000  reyola- 
tions.    * 


Per  cent. 
26.51 
22.73 
24.43 


2,000  revolu- 
tions. 


Average 

moflnluH  of 

rupture. 


Per  cent. 
35.30 
31.42 
32.90 


Pounds. 
2,347 
2,346 
2,347 


DRYPRESSED  BRICKS. 


Coarse 

Medium 

Fine 

Average  of  all. 


19.40 
23.80 
20.07 
21.09 


25.20 
28.26 
29.71 
27.72 


2,507 
2,740 
2,687 
2,644 


TESTS  OF  BUILDING  AND   OTHER  BRICK. 

A  large  series  of  shearing,  crushing,  and  absorption  tests  have  been 
made  at  the  Watertown  (Massachusetts)  Arsenal  on  material  obtained 
mostly  from  the  World's  Oolumblan  Exposition.  They  represent  sam- 
ples from  a  considerable  area,  and  on  account  of  their  completeness 
are  of  considerable  value.  (Tests  of  metals,  1894,  United  States  War 
Department.) 

Testa  made  to  ahow.relative  strength  of  brivks  according  to  the  direction  in  which  tested. 

BRICKS  TESTED  FLATWISE. 


Height 


Inches. 
2.16 
2.10 
2.19 
2.21 


Surface 
area. 


Sq.  inches. 
27.63 

27.26 

27.77 

27.90 


Ultimate  strength. 


Total. 


Per  8o  narc 
iiK^. 


Average. 


Pounds. 
308,  400 

367, 800 

298,500 

259,200 


Pounds. 
11, 162 

13,  492 

10, 749 

9,  290 


Pounds. 


>  11, 173 
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Te8ts  made  to  thow  relative  etreRgth  of  hriok9f  etc, — Continued. 

BRICKS  TESTED  EDGEWISE. 


Height. 


Inches. 
3.58 

3.60 

3.57 

3.48 


Surface, 
area. 

Ultimate  strength. 

Average. 

Toul. 

Per  square 
inch. 

Sq.  inches. 
16.37 

17.15 

16.98- 

16^54 

Pounds. 
124,800 

159, 100 

114,000 

203, 400 

Pounds. 
7,623 

9,277 

6,714 

12,297 

Pounds. 

• 

>  8,978 

BRICKS  TESTED  ENDWISE. 


7.73 

7.37 

59,200 

8,032 

>  6,927  . 

7.72 

7.83 

45,700 

5,837 

7.75 

7.85 

51,600 

6,573 

7.71 

7.54 

54,800 

7,268 

^ 

Tests  to  determine  relative  strength  of  bricks  tested  singly,  in  pairs,  threes ,  fours  y  and  fives, 

set  in  plaster-of-paris  Joints  and  compressed  surfaces. 


Number 
in  pile. 

Height  of 
pile. 

Sectional 
area. 

Inches. 

8q.  inches. 

1 

2.20 

28.95 

1 

2.12 

29.56 

2 

4.40 

29.41 

2 

4.35 

29.33 

3 

6.48 

29.14 

3 

6.60 

29.10 

4 

8.75 

29.29 

4 

8.88 

29.22 

5 

10.95 

28.94 

5 

10.85 

29.60 

Ultimate  strength. 


Total. 


Per  sq  uare 
inch. 


Average. 


Pounds. 
458,  500 

269,000 
178,500 
199,800 
127,200 
169,600 
122, 100 
139, 900 
131, 100 
110, 500 


Pounds. 
15, 837 

9,100 

6,069 

6,812 

4,365 

5,828 

4,168 

4,788 

4,530 

3,733 


Pounds. 
I  12, 469 

j  6,440 

I  5,096 

I  4,478 

}  4,131 
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Compresaian  ie$U  of  hrioks. 


Description. 


Hedinm  hard -burnt  bricks  firom  8t. 
Louis  Hydraalio  Press  Brick  Co., 
St.  Lonis,  Mo. : 

Mediamred 

Dark  red....; 

Paving  stock 

Do , 

No.  0  stock,  dark  red 

Ko. 10  stock,  dark  red 

No.  500  stock,  buff  speckled 

No.  503  stock,  light  chocolate 

Light  chocolate  with  dark  speckles.. 

Dark  buff,  speckled ' 

Light  buff 

Brown 

Chicago  Hydraulic  Press  Briok  Co.,  Chi- 
cago, ni. : 

Brown 

Bed 

Do 

Omaha  Hydraulic  Press  Brick  Co., 
Omaha,  Nebr.: 

Red,  shade  5 

Bed,  shade  7 

Northern  Hydraulic  Brick  Co.,  Minne- 
apolis, Minn. : 

Dark  red 

Do 

Findlay  Hydraulic  Press  Brick  Co.,  Find- 
lay,  Ohio: 

12,  dark  red 

18,  dark  red 

14,  dark  red 

Sastem  Hydraulic  Press  Brick  Co.,  Phil- 
adelphia, Pa. : 

Light  buff 

Buff 

Buff  (darker) 

Gray • 

Ligh  t  chocolate 

Do 

Philadelphia  and  Boston  Face  Brick  Co., 
Boston,  Mass. : 

Salmon  color  (for  inside) 

Light  red 

Do 

Dark  red 

Do 

Chocolate  brown 

Do 

Cream  color 

Buff 

Do 

Gray 

Brooke  Terra  Cotta  Co.,  Lasearville, 
W.  Va.,  dry -press  bricks : 

No.  4,  dark  buff 

No.  5,  medium  dark  buff 

No.  10,  light  buff 


Height. 


Inehea, 
2.28 
2.27 
2.14 
4.04 
2.35 
2.30 
2.82 
2.28 
2.82 
2.35 
2.32 
2.40 


2.31 
2.83 
4.07 


2.83 
2.41 


2.32 
2.32 


2.31 
2.27 
2.27 


2.21 
2.20 
2.18 
2.22 
2.22 
3.04 


2.40 
2.28 
3.90 
2.28 
2.22 
2.24 
3.00 
2.28 
2.22 
3.01 
2.28 


2.42 
2.42 
2.35 


Sec- 
tional 
area. 


Inches. 
35.36 
83.49 
33.17 
17.59 
84.23 
82.68 
33.87 
33.54 
34.20 
34.32 
34.32 
34.62 


34.44 
34.52 
19.30 


33.49 
33.95 


34.61 
34.35 


33.12 
33.13 
33.21 


32.52 
3L99 
83.13 
32.44 
32.24 
1^.18 


36.57 
34.36 
18.41 
32.04 
30.02 
81.40 
17.03 
82.20 
30.81 
17.62 
32.08 


34.58 
35.10 
33.11 


First 
crack. 


Pounds. 
156,000 
283,000 
489,000 
185,000 
315,000 
376,000 
268, 000 
223,000 
318, 000 
265,000 
207,000 
261,000 


156,000 
174, 000 
100,200 


380,000 
368,000 


168,000 
248,000 


238,000 
259,000 
243,000 


332,000 
335,700 
328,000 
205,000 
355,000 
166,000 


102,000 
182,000 

84,000 
222.000 
267,000 
204,000 
182,000 
105,000 
280,000 

83,800 
123,200 


564,000 
234,000 
158,000 


Ultimate  strength. 


Total. 


Pounds. 
186,200 
339,900 
582,400 
105,400 
364,300 
571,000 
319,200 
289,100 
455,900 
305, 700 
279,500 
305,900 


165,100 
192,400 
100,200 


452,000 
438,200 


259,900 
260, 2U0 


320,800 
409,900 
372,000 


481,900 
519,900 
447, 000 
454,000 
486,200 
180,800 


141, 100 
221,500 
108,200 
251,060 
366, 100 
243,800 
289,900 
112, 100 
320,  f  00 
183, 800 
23,200 


800,000 
423,900 
007,200 


Per 

sqnaie 

inch. 


Pounds. 

5,266 

10, 149 

17,558 

5,992 

10,648 

17, 472 

9,424 

8,620 

13,330 

8,907 

8,144 

8,861 


4,794 
5,574 
5,192 


13,511 
12,907 


7,509 
7,575 


9,686 
12,872 
11,201 


14, 818 
16.252 
13,492 
13,995 
15,081 
9,945 


8,967 
6,845 
5,877 
7,836 

12,195 
7,764 

17,023 
3,481 

10.406 
4,756 
8,840 


23.135 
12,077 
18,839 


Absorp- 
tion by 
weight. 


Peresnt. 
l&O 

10.1 
10.1 


9.6 
15.4 


14.6 
14.8 


11.4 


14.8 


5.5 
7.9 


5.5 


19.2 
ILO 

10.0 


15.2 


6.7 

8.8 

12.2 
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CompresHon  testt  of  lnick§ — Continued. 


Description. 


Kelly  Brick  and  Tile  Co..  Minneapolis, 
•tiff  mod  bricks: 

Light  straw  color ■ 

Do 

Do 

Mather  Brick  Co.,  Mankato,  Minn. : 

Dry-press  bricks 

Soft  mad,  outer  portion  of  kiln 

Bain-washed,  arch  bricks,  soove  kiln 
Bricks  from  near  top  of  scove  kiln . . 

From  center  of  kiln 

Hard  burnt 

Hard  burnt,  4  feet  higher  in  kiln. . . 


Height. 


Inehet. 
2.32 
2.32 
2.33 

2.27 
2.27 
2.19 
2.33 
2.29 
2.32 
2.34 


Sec- 
tional 
area. 


Inches. 
28.92 
29.04 
28.45 

34.40 
29.08 
27.61 
29.43 
29.01 
28.97 
28.33 


First 
crack. 


Pounds. 
151,000 
182,000 
218,000 

350,000 
27,500 
72,100 
48,000 
28.000 
42,500 
68,200 


Ultimate  strength. 


Total. 


Pounds. 
238,000 
221,500 
249,900 

379,900 
28,200 
72,100 
48,200 
28,500 
45,700 
68,200 


Per 

sqoare 

inch. 


Pounds. 
8,261 
7,627 
8,784 

11,043 
970 
2,611 
1,638 
982 
1,677 
2,407 


Absorp* 
tion  by 
weight. 


Per  etnt. 


13.7 
26.7 


25.4 
24.0 
21.5 


Transverse  teats  of  hrickB. 
[Distance  between  supports,  6  inches.] 


Locality  and  description. 


St.  Louis  Hydranlio  Press  Brick  Co. : 

Dark  red 

No.  10  stock 

Chicago  Hydraulic  Press  Brick  Co. : 

Red 

Brown 

Northern  Hydraulic  Brick  Co.,  Minneapolis,  Minn. : 

Dark  red 

Omaha  Hydraulic  Press  Brick  Co.,  Omaha,  Nebr. : 

Shades 

Eastern  Hydraulic  Press  Brick  Co.,  Philadelphia,  Pa. : 

Shade  200 

Shade  300 

Philadelphia  and  Boston  Face  Brick  Co.,  Boston,  Mass. : 

Light  red , 

Chocolate  brown 

Dark  red 

Cream 

Buff.... 

Gray 


Ultimate  strength. 


Total. 


Pounds. 
1,  64.5 
1,939 

1,102 
742 

1,100 

3,216 

2,110 
1,660 

1,686 
1,548 
2,160 
1,284 
1,926 
810 


Modulus 
of  rupture. 


Pounds. 
754 
833 

455 

308 

455 

1,244 

936 
,    756 

785 
741 
1,043 
568 
858 
358 
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Shearing  tests  of  bricks  from  various  loealities. 


Locality. 


ARKANSAS. 


Description. 


COLORADO. 

Golden  Pressed  and  Fire  Brick 
Co.,  Denver. 

Do 

Do 

Do 


FLORIDA. 


Femandina . 
Do , 


IDAHO. 


Albany  Falls 
Do 


Paving  briok,  decom- 
posed shale. 

....do 

Facing  briok,  light  red — 

Fire  brick,  deep  salmon 
color. 

Shale  brick 


Red  face  brick 


Cream  face  brick 

Dark-buff  face  brick 
Buff  face  briok 


Red  brick. 
do.... 


Face  brick,  light  red. 
Hard  burnt 


Do Medium  hard  burnt 


ILLINOIS. 


Utica  Flw  Brick  Co.,  Utica. . . .  /R«P™»»«d  brick 


Busfanell  Pressed  Brick  Co., 

BushnelL 
G.  T.  Walters,  Chats  worth 


KENTUCKY. 

Louisville  Fire  Brick  Works, 
Louisville. 

Do 

Do 

MINNESOTA. 

J.  Lind  Si,  Co.,Bamum 

F.  X.  Goulet,  Staples 

Peter  Becker,  Belleplalne 

F.  A.,NewUlm •. 

O.  R.  Mather,  Pelici^n  Rapids. . 

F.  Hath^ggen,  Carlton 

Dangs  &  Wiest,  Blakely 

HesH  &.  Moo^  St.  Cloud  .. 

P.  Becker,  Belleplaine 

A.  C.  Ochs,  Springfield 

J.  \.  McKay.  Alexandria 

M.  Mueller,  StillMatcr 

St.  Louis  River  Slat«  Brick  Co. 

Do 

J.Lind,  Barnum 

F.  X.  Goulet,  SUples 


Cream-colored  briok. 
Buff  brick 


\ 

iBuUding  brick 

Light-red  building  brick . 


Fire  brick 


do 

Archway  brick 


Redbrick 

do 

Buff  brick 

Pearl-colored  brick. 

Buff  brick , 

do 


.do 
.do 
.do 


lied  brick 

Dry- pressed  shale  brick , 

do 

Red  brick 

Red  pressed  brick , 


Absorp- 
tion. 


Peret. 
Li 

2.6 
12.9 
21.5 


15.3 

14.8 

7.2 

10.6 


n.4 

13.9 


21.6 

5.9 

16.1 

12.9 

9.2 

10.8 

10.7 

n.7 


9.4 

9.8 
7.0 

13.80 
13.60 
30.00 
10.9 
26.7 
19.6 
17.9 
28.1 
24.5 
11.1 
17.7 
15.00 
8.50 
9.30 
14.40 
15.40 


Cracked. 


Poundt. 
143,000 

62,000 
54,000 
78,000 

280,000 

142,000 

172,000 
214,000 
209,000 


76,100 
148,000 


217,000 
508,000 
339,000 

57,000 

72,000 

202,000 

201,000 

130,000 


61,000 

96,000 
181,000 

36,000 

102,000 

46, 800 

92,000 

106,  000 

109, 000 

38,000 

08,000 

74,000 

63,000 

37,500 

87,000 

238,000 

202,000 

45,000 

132,  000 


Pounds.    Pounds. 
,  287,100         9,469 


Ultimate  strength. 


S4iuare 
iuch. 


112,900 
169,800 
123,100 

791,000 

149,980 

212, 100 
299,800 
231,000 


87,300 
177,200 


237,000 
697.600 
866,900 

171,400 
154,200 
223,000 
209,900 
228,000 

188,200 

204,400 
306,000 

80,200 
176, 100 

46,800 
154,100 
111,300 
214,200 
117, 400 
140,000 

77,600 
212,000 

40,100 

90,050 
249.200 
208,500 

73,900 
159,000 


6,752 
5,094 
3.466 

24,634 

4,408 

6,180 
8,936 
6,638 

2,665 
6,077 


6,530 
22,561 
10. 5^5 

4,244 
3,966 
7,297 
6,916 
6,881 


4,709 

4.937 
9,681 

2,742 
5,791 
1,507 
4,196 
3,475 
6,833 
4,206 
4,416 
2,583 
7,402 
1,311 
2,9U 
7,246 
6,990 
2,442 
5.298 
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Shearing  te$is  of  Itrieica  from  varioua  localities — Continued. 


Locality. 


IOWA. 

Fort  Dodge  Clay  Works 

J.  C.  Holman  &,  Bro.,  Sargents 
Bluff. 
Do 

Davenport  Paving  Brick  and 

Tile  Co. 
Muscatine  T.  C.  Lumber  Co — 


WA8HINOTON. 

Everett  Electric  Brick  Co. 

Do 

Denny  Clay  Co 

Do 


Description. 


Buff  brick 

Building  brick. 


Paving  brick 
do 


do 


Soft- burnt  brick. 

Hard-burnt 

Face  brick 

Firebrick 


Puget  Sound  Brick  T.  &  T.  C.  Co  Building  brick . . . . 
C.  A.  Sherman,  Spokane '  Dark  cream  brick. 


'^«on7  CnK,''*^- 


Per  et. 

9.2 

10.1 

1.6 
1.1 

L4 


18.00 
5.20 
5.60 
12.00 
12.20 
23.50 


Pounds. 

138,000 

86,000 

88,000 
71,000 

97,000 


101,000 
60,000 

250,000 
59,000 

114,000 
89,900 


Ultimate  strength. 

Total. 

Per 

square 

iuch. 

Pounds. 

Pounds. 

249,500 

8,449 

19^100 

6,350 

271,000 

9,485 

801,800 

9,280 

329,600 

11.257 

126,200 

3,984 

216,950 

7,846 

505,800 

12, 573 

104.980 

2,765 

170,200 

4,767 

98,800 

2,694 

The  following  are  the  results  of  some  tests  made  by  H.  Williams, 
M.  E.,  at  Cornell  University,  on  bricks  from  New  York  State,  made  by 
different  methods  from  the  same  clay.  Half  bricks  were  tested  in  each 
case,  and  plaster  of  paris  put  between  surfaces  of  bricks  and  plates  of 
machine. 


Ultimate  strength. 

Total. 

Per  sauare 
incn. 

1.  Wire-cut  brick 

Pounds. 
59,800 

34,660 
104,360 
117, 100 

83,680 
115,300 
240,000 

Pounds. 
3,  385 

3,580 

6,510 

5,365 

5,800 

4,470 

8,760 

2.  Red  brick,  clrv-clav  process.  Glens  Falls 

3.  Stiff  mud.  side  cut.  re-nressed.  buff.  Glens  Falls 

4.  Soft  mud.  re-nressed  red  brick.  Glens  Falls 

5.  Dry-pressed  buff  brick.  Glens  Falls 

6.  Soft-mud  brick.  W.  W.  Parrv.  Rome 

7.  Stiff  mud.  re-pressed.  W.  W.  Parrv.  Rome 

TESTS  OF  PAVING  BRICK  MADE  AT  PEORIA,  ILLINOIS. 

A  number  of  instructive  tests  are  usually  contained  in  the  annual 
report  of  the  department  of  public  works  of  Peoria,  Illinois.  This  city 
has  perhaps  the  best  testing  laboratory  in  the  Central  States.  Situ- 
ated in  a  region  abounding  in  ijaving-brick  factories,  whose  product  is 
often  of  superior  quality,  it  is  of  interest  to  quote  here  many  of  the 
tests  made  by  the  city  engineer  in  1895  and  given  in  his  report  issued 
the  past  year. 
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The  abrasion  test  was  made  by  placing  not  more  than  twelve  bricks 
in  an  iron  rattler  24  inches  in  diameter  and  3  feet  long,  together  with 
300  pounds  of  smoothly  worn  scrap  iron,  the  pieces  of  which  vary  from 
one-fourth  to  6  pounds.  The  rattler- was  revolved  one  hour  at  the  rate 
of  15  revolutions  per  minute.  The  transverse  tests  were  made  in  a 
Biehle  tension  and  comx)ression  machine  without  grinding  the  surfaces 
parallel,  to  procure  an  even  pressure  and  consequently  greater  modu- 
lus of  rupture.    The  absorption  test  was  made  on  the  rattled  bricks. 

Brick  teste  made  by  the  city  engineer  of  Peoria,  IlUnoie. 


Hanafacturer. 


Springfield  Paving  Brick  Co 

Do 

Do ." 

Portsmouth,  Ohio 

Nelsonville  Sewer  Pipe  Co 

Anderson  &,  Barr  Clay  Co 

Do 

Do 

Galesburg  Brick  and  Terra  Cotta  Co  . . . 

Do 

Do 

Purington  Paving  Brick  Co 

Do ^ 

Do 

Do 

Imperial  Shale  Brick  Co 

Athens  Brick  Co 

« 

Bronaugh,  Virden,  111 

Spurck  Paving  Brick  Co 

Do 

Do 

Do 

T.  B.  Townsend  Brick  and  Concrete  Co. 
Galesburg  Paving  Brick  Co 

Do 

Do 

Ottawa,  111 

E  vausvlUe  Pressed  Brick  Co 

Do 

Do 

Do 

Do 

Utt  Bros.,  Springfield 

Elcock  &  Saltzaberger 

Streator  Tile  Co 

AVabash  Clay  Co 


Average 

absorp- 

tioo,  48 

hours. 


Percent, 
1.22 
1.94 
3.25 
.26 
.55 
2.43 
2.22 

2.05 

.62 
1.86 

.92 
1.13 
3.27 
1.26 
4.31 

.45 
2.43 
2.66 
1.06 
2.57 
2.44 
1.27 

.94 

.41 
2.34 
1.60 
1.13 

.75 
1.39 
2.66 

.85 


5.30 
1.95 
1.68 
5.24 


Average 

modalns  of 

mptore. 


Pounds. 
2,436 
2,337 
2,307 


2,206 
1,902 
2,253 
2,195 
3,092 
2,185 
2,197 
3,074 
2,550 
3,267 


2,966 
2,354 
2,615 
2,323 
2,672 
4,316 
2,869 
3,138 
1,872 
4,496 
3,227 
2,870 
3,686 
3,658 


1,664 


1,521 


Abrasion, 

average 

after  1  hoar. 


Percent. 
8.89 
6.07 

11.16 
4.14 
4.46 
9.39 

11.21 

11.81 
8.15 
9.46 
8.27 
5.95 
9.79 
9.32 
9.91 
3.16 
8.21 
9.19 
9.21 

10. 52 
8.08 
6.44 
7.00 
8.33 
8.99 
6.92 

10.54 
7.35 
7.88 
8.36 
9.41 
5.05 

13.64 
5.15 

11.26 

10.16 
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The  following  are  samples  tested  in  1894,  and  are  from  factories 
whose  product  was  not  tested  in  1895 : 


Hannfactnrer. 


Grax>e  Creek  Clay  Works 

Do 

Do 

Seaman  Clay  Co 

Ottawa  Fire  Clay  and  Brick  Co 

Streator,  111 

Ottawa  Fire  Clay  and  Brick  Co 

Do 

Do 

Ulricheville  Fire  Clay  Co 

Abingdon  Brick  and  Tile  Co — 
St.  Louis  Press  Brick  Co 

Do 

Do 


Average 
absorp- 
tion, 48 
boars. 

Average 

modal  us  of 

mptare. 

Peretfnt. 

Pounds. 

1.68 

1,908 

5.43 

1,232 

3.61 

2,081 

1.01 

981 

2.95 
6.50 
3.93 

839 

4.11 

790 

4.65 

1,355 

4.96 

1,278 

3.70 
.13 

2,917 

.47 

2,797 

.83 

2,668 

Abrasion, 

average 

after  1  boar. 


P9r  cent. 

11.16 

12.32 

3.67 

11.19 

7.06 

7.66 

4.37 

11.74 

24.48 

16.35 

11.44 

9.92 

6.20 

5.53 


FIRE  BRICK. 

In  some  experiments  recently  made  by  Mr.  J.  D.  Pennock^  to  deter- 
mine the  heat  condnctivity,  expansion ,  and  fasibility  of  refractory 
brick  there  were  nsed  bricks  made  of  Grecian  magnesite,  American 
magnesite,  silica  brick,  and  coke-oven  tiling  made  in  Belgium. 

In  the  charts  and  detailed  figures  given  by  Mr.  Pennock  it  is  shown 
that  the  Grecian  magnesite  conducts  heat  the  most  readily,  the  Ameri- 
can next,  then  the  silica  brick,  while  the  coke-oven  brick  is  the  poor- 
est conductor.  The  x>oor  conductivity  of  the  coke-oven  brick  is  thought 
to  lie  in  its  greater  purity  and  density. 

ExpauBion  testa  on  fire  brick. 


Grecian  magnesite.. 

Do 

American  magnesite 

Do 

Coke-oven  tiling 

Do 


ExpaDsion 
or  core. 


ExpasBion 

per  12-iiicb 

brick. 


Inch, 
0.07 
.07 
.067 
.057 
.05 
.05 


Inch. 
0.11 

.11 

.10 

.088 

.076 

.076 


)  Trass.  Am.  Inst.  Min.  Eng.,  September,  1896. 
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The  expansion  test  was  made  by  supporting  a  core  of  the  brick  in  a 
horizontal  position.  One  end  was  against  a  support  and  the  other 
against  a  movable  lever.  The  core  was  heate<l  by  means  of  burners 
placed  underneath. 

Analyaet  of  fire  brick  med  in  above  tests. 


SiO, 

FeiOa+AliOa 

CaO 

MgO 


Grecian 
magnesite. 


2.16 

.72 

4.20 

93.03 


American 
magneaite. 


3.10 

6.64 

3.76 

86.50 


Silica 
brick. 


94.07 

3.66 

1.39 

.19 


Coke-oven 
Uling. 


69.89 

27.75 

.27 

.17 


The  specific  gravities  and  weight  per  cubic  foot  were — 

Specific  gravity  of  fire  brick. 


Grecian 

American 

Coke-oven  tiling 
Silica  brick 


Specific 
gravity. 


3.54 
3.44 
2.56 
2.54 


Weight  per 
cubic  foot. 


Pounds. 
170.2 
160.9 
109.9 
111.4 


POTTERY  AND  POTTERY  CLiAYS. 

The  energies  of  the  American  potters  during  1896  have  been  directed 
chiefly  to  bettering  their  wares  and  lowering  the  prices,  causing  keen 
competition.  In  the  lower  grades,  such  as  whiteware,  do  new  devel- 
opments of  importance  have  occurred  beyond  the  usual  number  of  new 
shapes  and  decorative  designs.  Some  of  the  potters  are  very  success- 
ful in  producing  glazes  which  do  not  seem  to  craze.  Two  new  potteries 
for  the  manufacture  of  whiteware  have  begun  operations,  one  at  East 
Liverpool,  Ohio,  and  a  second  at  East  Palestine,  Ohio.  There  has 
also  been  contemplated  the  erection  of  a  pottery  near  Black  Rock, 
Arkansas,  and  Montgomery,  Alabama. 

Among  the  finer  grades  of  ware  is  to  be  noticed  the  continued  suc- 
cessful production  of  Belleek  porcelain  at  Trenton,  !New  Jersey.  The 
Willetts  Manufacturing  Company  has  been  especially  fortunate  in  this 
branch  of  the  industry,  and  has  recently  engaged  to  some  extent  in  the 
application  of  underglaze  delft  decoration  to  their  Belleek  ware.  In  the 
line  of  ornamental  wares  the  Ceramic  Art  Company,  of  Trenton,  has 
brought  forth  some  praiseworthy  results  in  loving  cups  and  tankards 
with  blue  or  brown  decoration.  The  manufacture  of  sanitary  wares 
has  assumed  important  proportions,  and  at  Trenton  one  new  factory 
for  their  manufacture  has  been  started. 
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A  recent  and  perhaps  new  departure  has  been  made  by  C.  Wingender 
&  Bro.,  of  Haddonfield,  New  Jersey,  in  the  production  of  tankards,  jar- 
dinieres, etc.,  of  blue  and  gray  stoneware,  with  relief  decorations,  aft^r 
the  style  of  that  made  in  Germany.  The  venture  is  perhaps  still  in  the 
experimental  stage,  bat  shows  indications  of  a  successful  future. 

Rate  materials, — Most  of  the  Florida  kaolin  is  still  mined  at  Edgar, 
the  large  tract  along  the  Palatlakaha  Eiver  remaining  as  yet  unde- 
veloped. 

In  western  North  Carolina  the  Harris  mines  at  Webster  remain  in 
operation,  and  those  near  Sylva  have  produced  some  during  the  past 
year.  Between  these  two  there  has  been  opened  a  new  kaolin  deposit 
on  the  land  of  Mr.  George  Springer,  jr.  The  vein  is  20  feet  in  width 
and  of  excellent  quality.  Another  very  promising  vein  has  been  found 
12  miles  north  of  Eockingham,  North  Carolina.  No  minin"  has  been 
done,  but  considerable  exploiting  has  been  carried  on. 

CHROMOLITHOGRAPHY   IN   CERAMICS.* 

The  adaptiition  of  chromolithographic  printing  to  ceramics  has  been 
quite  recently  successfully  attempted,  and  may  very  possibly  supersede 
line  engraving.  The  great  advantage  of  the  chromolithographic  deco- 
ration lies  in  the  high  excellence  of  the  ornament  that  may  be  used 
and  the  purity  of  the  color  that  may  be  obtained.  By  this  means  the 
design  of  a  first-class  artist  may  be  reproduced  with  all  its  original 
delicacy  and  softness.  This  new  method  does  away  with  the  filling  in 
of  prints,  which  is  often  apt  to  be  of  unequal  quality.  Up  to  the  pres- 
ent time  chromolithographic  work  has  been  used  only  for  overglaze 
decoration,  but  experiments  are  being  made  with  it  in  underglaze  orna 
mentation.  The  difficulties  in  the  latter  case  are  porosity  of  the 
*' biscuit"  ware,  rough  surface.  The  greatest  difficulty  is  said  to  be 
this:  In  printing  from  engravings,  the  "print"  is  really  a  relatively 
thick  line  of  color;  just  in  proportion  as  the  engraver  cuts  deeply  into 
the  plate,  so  is  the  quantity  of  color  "taken  up.'^  Now  "underglaze 
plates"  are  cut  much  more  deeply  than  "enamels,"  and  if  the  "trans- 
fer" or  printed  paper  is  examined  under  a  microscope  the  underglaze 
prints  are  seen  to  consist  of  raised  (as  we  have  previously  said),  rela- 
tively thick  ridges  of  colpr,  laid  with  the  point  of  the  ridge  uppermost. 
It  is  this  depth  or  strength  of  cutting  that  enables  the  underglaze 
prints  to  produce  their  strong  patterns,  for,  owing  to  the  action  of  the 
glaze,  if  only  a  thin  film  of  color,  as  is  used  in  chromolithography, 
were  applied  to  the  ware,  the  decoration  would  be  so  faint  as  scarcely 
to  be  seen.  The  number  of  colors  is  small  which  have  a  strong  stain- 
ing power  when  applied  only  in  a  thin  coat.  This  is  the  chief  difficulty. 
At  present  the  best  chromolithographic  work  is  done  by  the  French, 
and  by  some  Staifordshire  potters. 


>  Jour.  Soc.  Arts,  Sept.  18, 1896,  p.  322. 
18  GBOL,   PT  5 71 


1122  MINERAL    RESOURCES. 


THE  TESTING   OF  CliAYS. 

For  some  time  it  has  been  customary  in  this  country  to  confine  the 
laboratory  investigation  of  clay  to  a  chemical  analysis  of  it,  with  per- 
haps the  burning  of  a  hand-molded  bricklet  in  an  assayer's  muffle. 

While  the  chemical  analysis  of  a  clay  is  important  and  gives  us  some 
clue  to  its  character,  still  it  is  by  no  means  possible  to  obtain  from  it  a 
complete  explanation  of  the  possible  applications  of  the  sample  under 
consideration. 

The  investigation  of  a  clay  must  therefore  also  include  an  examina- 
tion of  its  physical  properties.  This  line  of  work  has  been  carried  on 
by  many  German  observers,  prominent  among  whom  are  Seger,  Bischof, 
Cramer,  Olchewsky,  etc.,  aud  their  labors  have  done  much  toward 
showing  what  an  important  help  a  knowledge  of  the  physical  properties 
of  the  clay  may  be  in  determining  its  chjiracter. 

The  modern  investigation  of  a  clay  should  consequently  include,  first, 
a  rational  analysis  from  which  may  be  computed  pretty  closely  the 
percentage  of  clay  base,  quartz,  and  feldspar  in  the  clay;  second,  the 
determination  of  the  plasticity,  amount  of  water  required  to  make  a 
plastic  mass,  the  tensile  strength,  shrinkage  in  drying  and  burning, 
points  of  incipient  fusion,  vitrification  and  viscosity;  and,  third,  a 
mechanical  analysis,  together  with  a  petrographic  examination  of  the 
clay  for  the  purpose  of  gaining  information  concerning  either  its  phys- 
ical properties  or  the  derivation  of  the  material  forming  the  deposit. 
In  this  country  the  lines  of  work  laid  down  above  are  of  comparatively 
recent  introduction.  The  Missouri  Geological  Survey  has  been  the  first 
one  to  issue  a  report  on  these  lines,  and  the  State  surveys  of  North 
Carolina  and  Alabama  have  similar  ones  in  press. 

Prof.  H.  A.  Wheeler  deserves  much  credit  for  the  manner  in  which 
the  Missouri  work  has  been  done. 

The  plasticity  of  clays  is  of  such  importance  that  it  has  always 
seemed  desirable  to  have  some  numerical  means  of  expressing  the 
relative  jjlasticity  of  any  given  clay.  Only  two  methods  have  done 
this.  Both  assume  that  as  plasticity  is  due  to  the  interlocking  of  the 
partielesi  the  tensile  strength  of  the  dried  clay  will  be  an  index  of  the 
plasticity  when  wet.  In  the  first  method,  that  of  Jochum,^  the  clay  is 
formed  into  a  bar,  which,  when  dry,  is  supported  at  two  ends,  and 
cross  broken.  The  second  method,  or  that  of  Olchewsky,^  involves 
the  molding  of  the  clay  into  briquettes  (as  in  cement  testing)  and 
pulling  these  apart  in  the  regular  testing  machine.  It  is  this  latt^^r 
method  which  has  been  adopted  by  Professor  Wheeler  on  the  Missouri 
clays  and  also  by  the  writer  on  those  of  Alabama  and  iforth  Carolina. 

In  the  preliminary  tests  by  Wheeler,  clay  ground  to  different  degrees 

■  — 

iKeraraik  (No.  11. 1869) ;  Bischof,  Fouerfeato  Thone,  1895,  p.  90. 
'Topfer  Zeitung,  1882,  No.  29. 
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of  fineness  was  tested  in  order  to  determine  if  possible  the  relation 
between  plasticity  and  fineness,  with  the  following  results: 

Tests  of  tensile  strength  of  clays  in  different  grades  of  fineness. 


20. 

20-40 

40-50 

70-100 

100  and  smaller 


Water  used 

Tensile  « 

ttrength. 

Plasticity 
ratio. 

Maximum. 

Average. 
Pounds. 

Per  cent. 

Pound*. 

18.0 

190 

142 

100 

19.3 

196 

182 

103 

20.4 

182 

172 

96 

17.5 

183 

• 

176 

96 

78.6 

143 

135 

71 

The  above  would,  therefore,  indicate  that  the  highest  strength  was 
obtained  between  20-40  mesh. 

The  filling  of  the  mold  requires  considerable  care  to  prevent  vitiation 
of  the  results.  Professor  Wheeler  tamps  in  the  clay  little  by  little. 
In  the  case  of  very  iilastic  clays  the  writer  has  obtained  better  results 
by  approximately  forming  the  chunk  of  clay  and  then  pushing  it  into 
the  mold,  and  by  pressure  of  the  hand  causing  it  to  fill  out  all  parts  of 
the  mold.  Professor  Wheeler  also  suggests  three  very  convenient 
terms  to  indicate  the  physical  changes  which  a  clay  undergoes  in 
burning.    They  are: 

1.  Incipient  vitrification,  or  the  point  at  which  the  clay  has  nearly 
reached  its  maximum  shrinkage  and  hardness  of  steel ; 

2.  Complete  vitrification,  or  impermeability; 

3.  Viscous  vitrification,  or  complete  failure  of  the  clay;  viscosity. 

The  determination  of  these  changes  is  of  course  more  or  less  approxi- 
mate, as  no  sharp  line  can  be  drawn  between  them,  but  the  second  is 
generally  midway  between  the  first  and  the  third. 

Some  interesting  studies  in  the  physical  examination  of  clays  have 
been  carried  on  during  the  past  year  by  Russian  investigators,  whose 
conclusions  are  the  same  as  those  subsequently  arrived  at  by  Wheeler. 
The  first  is  an  article  by  W.  Aleksiejew,  on  Material  for  the  Classifica- 
tion of  Russian  Clays.^  In  this  the  author  remarks  that  while  sand 
grains  often  decrease  the  plasticity,  still  there  are  clays  free  from  sand 
which  are  nonplastic.  The  clay  from  Borowitschi,  for  example,  has 
4.45  per  cent  free  silica  and  38.01  percent  combined  silica,  41.1  per  cent 
AlaOa,  1.81  per  cent  FcgOa,  0.24  CaO,  and  0.09  MgO.  With  such  a 
small  percentage  of  silica  its  leanness  can  not  be  ascribed  to  sand.* 
Neither  are  the  clay  particles  cemented  by  amorphous  silica,  as  with 
some  clays  of  the  Urals,  because  boiling  in  soda  does  not  change  the 


>  Zap.  imp.  ruBsk.  techu.  obschtscb.,  May,  1896,  vol.  30,  pt.  6-7. 
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Borowitzer  clay.  A  similar  property  is  shown  by  the  kaolin  from 
Irkutsk,  which  has  44.35  per  cent  of  SiOj,  38.03  AI2O3,  and  traces  of 
CaO  and  MgO.  Under  the  microscope  these  nonplastic  clays  differ 
from  the  plastic  ones  only  in  the  size  of  their  particles.  Mr.  Aleksiejew 
believes  that  it  is  by  this  very  condition,  which  in  turn  is  influenced 
probably  by  the  method  of  formation,  and  perhaps  also  through  the 
structure  of  the  feldspar  forming  the  clay,  that  the  plasticity  is  effected. 
Experiment  showed  that  by  rubbing  the  clay  in  an  agate  mortar  the 
plasticity  was  increased.  The  author  believes  that  by  such  manipula- 
tion many  lean  clays  could  be  imj^roved. 

The  second  paper  is  by  P.  A.  Kremiatscheuski,  on  The  Clays  of 
Southern  Eussia  and  the  Properties  of  Clays  in  General.*  While  the 
facts  brought  out  in  this  paper  are  not  all  new,  still  they  are  corrobo- 
rative of  results  already  obtained  in  this  line  of  work.  The  author 
states  that  a  study  of  the  Eussian  clays  emphasizes  the  relation  exist- 
ing between  chemical  and  physical  properties,  and  that  plasticity 
varies  with  size  of  grain  and  is  not  dependent  entirely  on  the  mineral 

kaolinite. 

seger's  cones. 

In  most  branches  of  the  clay- working  industry  in  this  country  the 
completion  of  the  burning  is  generally  determined  by  the  appearance 
of  the  interior  of  the  kiln  and  amount  of  "settle."  Only  in  the  pottery 
kilns  has  some  form  of  test  piece  usually  been  used,  such  as  a  ring 
coated  with  fusible  clay,  which,  when  melted,  indicated  the  completion 
of  the  firing.  As  clays  show  a  wide  range  in  their  fusibility,  it  is 
desirable  to  have  some  inexpensive  means,  as  nearly  accurate  as  possi- 
ble, for  measuring  the  various  temperatures.  The  most  thoroughly 
accurate  pyrometer  thus  far  invented  is  the  thermoelectric  pyrometer 
of  Le  Chatelier.  This,  however,  on  account  of  its  high  price,  is  beyond 
the  reach  of  many,  although  there  is  no  reason  why  a  very  cheap  form 
of  it  should  not  be  constructed. 

A  method  of  extended  application  abroad,  which  is  just  beginning 
to  come  into  use  in  this  country,  is  the  Seger  cone  method.  These 
cones  consist  of  a  mixture  of  kaolin  and  fluxes*^  (Si02,  K2O,  B2O3,  Na20, 
PbO,  Fe^Oa,  CaO).  Seger  made  up  a  series  of  20  mixtures,  so  graded 
as  to  h^ve  a  difference  of  52°  F.  (29°  C.)  in  their  fusion  points.  They 
are  numbered  from  1  to  20,  and  later  to  30,  No.  1  fusing  at  2,102^  F. 
(1,1500  C),  and  No.  36  at  3,362o  F.  (l,850o  C).  Later,  another  or  minus 
series  was  made  up  by  Cramer,^  which  goes  from  2,060^  F.  (1,130°  C.) 
to  1,0940  F,  (1590  0.),  and  is  represented  by  Nos.  01  to  022.  Knowing 
the  temperature  at  which  the  clay  used  produces  the  best  i)roduct,  the 
burning  of  a  kiln  is  judged  by  placing  in  the  kiln  a  cone  corresponding 
most  closely  to  that  temperature  and  continuing  the  firing  until  the 
cone  softens,  bends  over,  and  the  tip  touches  the  base. 


*  Zap.  imp.  rnflsk.  techn.  obschtach.,  1896,  vol.  30,  pt.  ft-7,  p.  187. 

•  ThoniinduBtrie  Zeitung,  1886,  pp.  135-229. 
» Ibid.,  1892,  p.  155. 
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For  practical  puri>oses  these  cones  are  very  successful,  although 
their  use  ha^  been  x)erhaps  somewhat  unreasonably  discouraged  by 
some.  The  full  series  can  be  obtained  from  Messrs.  Seger  and  Cramer, 
of  Berlin,  for  1  cent  each  (or  about  2}  cents  each,  including  duty  and 
expressage),  or  Nos.  .010-10  can  be  obtained  for  1  cent  each  from  Prof. 
E.  Orton,  jr.,  of  Columbus  University.  Recently  this  series  of  cones 
has  been  restandardized  by  Seger  and  Cramer,  and  as  the  new  t^ble 
has  not  yet  been  printed  in  the  United  States,  it  is  given  below:* 

Composition  and  fusing  points  of  Setfer  cones. 


Xo.  of  cone. 


0.022 
•  021 
.020 
.019 
.018 
.017 
.016 
.016 
.014 
.013 
.012 
.011 
.010 
.09 
.08 
.07 
.06 
.05 


(iompoBition. 


t 


0.5 
0.5 


J  0.5 

[0.5 


NjujOI 
PbOJ 

PbOj" 


.1   Al 


{ 

203{ 


2.0  SiO,1 

1.0  BjOaJ 

2.2  SiO,\ 

1.0  B-iOaf 


{ 


{ 
{ 


0.5 
0.5 

0.5 

0,5 

0.5 
0.5 

0.5 
0.5 

0.5 
0.5 

0.5 
0. 5 

0.5 
0.5 


liO.{ 


/0.5 
to.  5 


{ 

{ 
{ 


0.5 
0.5 

0.3 
0.7 

0.3 
0.7 

0.3 
0.7 


N-^g}0.3  A1.03{ 
^>"o}0-^  Al 

^pJl;8}o.5  A1.04 

^*^5{^}o.55Al20u| 
^p^;g}0.6  Ai.a{ 
^PI;q}0.66A1.,O,| 

N?j;g}o.7  AL.a{ 

^*|gg}0.75Al.A.{ 

^?4o.8  AI.O3J 

KaO\0.2  FftiOaf 
CaO;0.3  AlAit 

K3OIO.2  Pe:0;,r 
CaO/0.3  AI.O3I 

KaOlO.2  Fe^Oaf 

aOat 


J  0.3 
10.7 

0.3 
0.7 


0.3 
0.7 


CaO/0.3  Al 

K2OI 0. 2  Fe, 
CaO/0.3  Ala 

K,O10.2  Fea 
CaO/0.3  Ala 

K,0 1 0. 2  Fei< 
CaO/0.3  Ali' 


2.6    Si0.2\ 
1.0  B3O3J 

2.8    SiOal 
1.0  BiOaJ 

3.0    SiOal 

1.0  B^OaJ 

3.1  SiOil 
1.0  B2O3J 

3.2  SiOjl 
1.0    B,0:,/ 

3.3  8iO,l 

1.0  B.O3/ 

3.4  Si  0/1 

1.0  B2O3J 

3.5  SiOal 
1.0   BaOaJ 

3.6  SiO,l 
1.0  B2O3/ 

3. 50  SiOal 
0. 50  BiOaJ 

3. 55  SiOal 
0. 45  B2O2S 

3. 60  SiO,\ 
0.  40  BjOaj 

3. 65  SiO:! 
0. 35  B3O3J 

3. 70  SiOa\ 
0. 30  Bi03/ 

3.75  810,1 
0.25BiO3f 


Fusing  point. 


1.094 


148 


202 


256 


310 


364 


418 


472 


526 


580 


634 


688 


742 
778 
814 
850 
886 
922 


°  C. 
590 

620 

650 

680 

710 

740 

770 

800 

830 

860 

890 

920 

950 

970 

990 

1,010 

1,030 

1,050 


>The  table  given  in  Langenbeck's  CbemiBtry  of  Pott«ry  and  the  Missouri  clay  report  are  earlier 
than  tlie  revised  table  of  fusionSf  and  therefore  the  figures  are  incorrect,  especially  for  the  higher  and 
lower  number  of  the  series. 
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Composition  and  fusing  points  of  Seger  cones — Con  tinned, 


l)o.of  cone. 

Composition. 

Fusing  point. 

.04 

J  0.3 

jo;? 

K,O10.2  Fe^Os/  3.80  810,1 
(;aO;0.3  AI2O3I  0.20B,O3/ 

1,958 

1,070 

.03 

fO.3 
\0.7 

K2OIO.  2  Fft,03 /  3.  &5  SiO^l 
CaOJO.3  Al^Oal  0.15  BiOaJ 

1,994 

1,090 

.02 

ro.3 

10.7 

K.010.2  Fft:0:,j  3.90  SiO^l 
CaO/0.3  Al,0.il  O.lOB.Oaf 

2,030 

1,110 

.01 

ro.3 

10.7 

K,O10.2  Fo.O.,r  3.95  SiO.;) 
CaOrO.3  ALOal  0.05  B,0:,/ 

2,066 

1,130 

1 

ro.3 

10.7 

?a8}S:iK}^   «'o^ 

2,102 

1,150 

2 

ro.3 

10.7 

c^a8n.JK:}^    «^"^ 

2,138 

1,170 

3 

ro.3 

10.7 

K,O10.05  Fe.Oal  .        o;n 
CaO|0.45  Al:Oa/  ^        ^'^' 

2,174 

1,190 

4 

ro.3 

to.  7 

^^^}0.5    Al,03    4        SiO, 

2,210 

1,210 

5 

JO.  3 
to.  7 

Cao}^-^     Al.Oa    5          SiO, 

2,246 

1,230 

6 

J  0.3 

10.7 

^^^|o.6    Al,03    6       SiO, 

2,282 

1,250 

7 

10.3 
10.7 

^^^}0.7    A1,0,    7       SiO, 

2,318 

1,270 

8 

(0.3 
iO.7 

Cao}^-^    AlA    8       SiOi 

2,354 

1,290 

9 

ro.3 

10.7 

Cao}^-^    AlA     9       Si02 

2,390 

1,310 

10 

/0.3 

10.7 

Cao}^-^    ALO3  10       SiO, 

2,426 

1,330 

11 

ro.3 

10.7 

^^^|l.2    A1.0:,  12       SiO, 

2,462 

1,350 

12 

ro.3 

10.7 

^^^|l.4    A1>0:,  14       SiO, 

2,498 

1,370 

13 

10.3 
10.7 

^^3}  1. 6    ALO.,  16       SiO, 

2,534 

1,390 

14 

fO.3 

10.7 

^^^|l.8    Al>03  18       SiO, 

2,570 

1,410 

15 

ro.3 

10.7 

^^^|2. 1     Al,03  21      'SiO, 

2,606 

1,430 

16 

(0.3 
10.7 

Cao}^-*     A1,0:,  24       SiO, 

2,642^ 

1,450 

17 

ro.3 

10.7 

^^^^}2.7     Al,03  27      SiO, 

2,678 

• 

1,470 

18 

(0.3 
10.7 

Cao}^-^     A1,0.,  31      SiO, 

2,714 

1,490 

19 

10.3 
10.7 

Cao)^-^     ALO,  35      SiO, 

2,750 

1,510 

20 

(0.3 
10.7 

^^J]^3.9     ALO,  39       SiO, 

2,786 

1,530 

21 

ro.3 

to  7 

^^q|4.4      AM),  44      SiO, 

2,  822 

1, 550 
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Composition  and  fusing  poinU  of  Seger  cones — Continued. 


Ko.  of  coDe. ' 


Compodition. 


22 
23 
24 
25 
26 

27 

28 
29 
30 
31 
32 
33 
34 
35 
36 


^7    Ca8}^-«^-'^^  *9 

{a?    Cao}6-^^l-'^^3  60 

{a?  cao}6-6^^^^^  ^ 

{a?CaC}'^-2A1.0:,  72 

K7    Cao}20    ^*^^^>^200 

AI..O3  10 

Al:Oj  8 

A1,0;,  6 

Al.Oa  5 

AI2O3  4 

ALOa  3 

Al:03  2.5 

Al,03  2 

AI3O3  J. 5 


SiO. 
SiOa 
SiOg 
Si02 
SiO, 

SiO, 

SiO, 
SiO, 
SiO, 
SiOi 
SiOa 
SiOa 
SiO, 
SiO, 
SiO. 


Fusing  point. 


2,858 
2,894 
2,930 
2,966 
3,002 

3,038 

3,074 
3,110 
3,146 
3,182 
3,218 
3,254 

3,326 
3, 362 


o  a 

1,570 


1,590 


1,610 
1,630 
1,650 

1,670 

1,690 
1,710 
1, 730 
1,750 
1,770 
1,790 
1,810 
1,830 
1,850 
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ALABAMA. 


The  recently  issued  report  ou  the  valley  regions  of  Alabama,^  by 
Prof.  H.  McCalley,  deals  chiefly  with  the  Paleozoic  strata.  Within 
this  region,  Professor  McCalley  states,  are  porcelain,  potters',  and  other 
plastic  clays,  and  loamy  brick  clays.  The  refractory  clays  belong  to 
the  Lauderdale  chert  and  Tuscaloosa  formations.  The  former,  which 
have  been  derived  from  the  disintegration  of  argillaceous  or  siliceous 
strata,  are  often  gritty  and  are  commonly  called  chalk.  Similar  clays 
may  occur  in  the  siliceous  (Knox)  dolomite  and  chert  group.  The 
Tuscaloosa  refractory  clays  are  white  to  dark  and  very  jdastic,  but 
have  been  seen  only  in  a  few  places  near  the  Mississippi  line;  but  this 
may  be  due  to  an  extensive  Lafayette  covering. 

The  potters'  clays  underlie  the  coal  seams,  and  also  form  mottled  and 
reddish  beds  in  the  Tuscaloosa  formation,  and  are  eminently  i)la8tic. 

The  Coastal  Plain  formations  of  Alabama  are  esi)ecially  rich  in  de- 
posits of  high-grade  clays.  Many  of  them  are  kaolins,  whose  composi- 
tion approaches  closely  to  that  of  kaolinite.     Fine-grained  stoneware 
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clays  also  occur  at  a  number  of  localities,  and  many  of  them  will  prob- 
ably be  found  applicable  for  other  grades  of  vitrified  ware. 

Prof.  Eugene  A.  Smith,  the  State  geologist,  has  recently  had  a  num- 
ber of  these  clays  tested  both  chemically  and  physically.  The  tests 
were  made  by  the  writer,  and,  with  Professor  Smith's  permission,  they 
are  given  herewith,  in  tabulated  form  : 

Analyaes  of  Alabama  clays. 


Locality. 


KAOLINS. 

Valley  Head,  Dekalb  Co 

Rock  run,  Cherokee  Co 

Pegram,  Colbert  Co 

Chalk  Blaff.  Marion  Co 

Brings  Fredericks,  Marion  Co. 
Pearces  Mill,  Marion  Co 


Silica,  I  ;f;|°; 


Water, 
H,0. 


&TONEWARB  CLAY8. 

•  Prattville,  Autauga  Co 

W.  Doty,  Fayette  Co 

Shirleys  Mills,  Fayette  Co  ... . 

J.  W.  Williams,  Pegram,  Col- 
bert Co 

Roberts  Hill,  Coal  Fire  Creek, 
Pickens  Co 

J.  B.  Green,  Fernbank,  Lamar  I 
Co I 

H.  Wiggins,  east  of  Fayette 
Court- House,  Fayette  Co... 

FIRE  CLAYS. 

J.  W.  Williams,  Pegram,  Col- 
bert Co 

Flint  clav,  Choctaw  Co 


47.00 
60.50 
64.90 
47.20 
65.40 
56.28 


62.60 
65.58 
72.20 

66.45 

68.23 

69.50 

63.27 


38.75  j  12.94 
20.55       7.20 


Ferric 
oxide, 
Fe^Oj. 


.95 
.30 


25.25 
36.50 
24.04 
32.50 


26.98 
19.23 
17.42 


Cal- 
cium 

oxide,'  \r^i-\ 
CaO  '^8*^ 


Mag. 
nesiu. 


.70 
.90 


Trace. 
.65 


8.00   Trace.  Trace.  Trace 


13.35  I    2.56 
7.50  Trace. 


Trace,  i  Trace. 


11.05 


8.60 
5.50 
7.40 


18.53  '     8.68 


20. 35  I    6. 10 


13.00  I    6.70 

I 

I 

19.68       6.05 


80.55 
86.30 


10.50 
5.12 


5.85 
.  6.60 


.20 


.72 
4.48 
2.40 


2.40 


3.20 


1.26 
Trace. 


.40 
Trace. 
Trace. 

1.50 


Trace. 
Trace. 


.36 
Trace. 
Trace. 

1.25 


.34   Trace. 


6. 40         .  25 


3.52       1.36   Trace. 


1.53 

1.60 


.34   Trace. 
.46 


Aika. 
lies. 


Trace. 
2.70 


Trace. 
Trace. 


.65 


.56 


Trace. 


.74 


Trace.    Trace. 


1.20 


Mois- 
ture. 


.70 
.90 
.50 
.30 
.20 


ToUl 
flaxes. 


1.65 
4.55 


2.66 

1.26 

.20 


.70 

2.13 

1.40 

4.48 

.12 

2.96 

.78 

5.15 

1.06 

4.28 

3.40 

6.65 

8.75 

6.02 

1.70       1.87 
:    2.06 
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PhyaicaJ  tesU  of  Alabama  clays. 


Ponnds 

per  square 

inch. 


-a 


KAOLINS. 

I 

Valley  Head.  De  Kalb  '  33 

Co. 

BichRnn,  Cherokee  Co.  30 

Pegrani.  Colbert  Co 30 

Chalk  filaff.  Marion  Co.  24 

BriggB  Fredericks,  Ma-  25 

rion  Co. 

Pearce's  Mill,   Marion  25 

Co. 


25 

0 
40 


27 

12 
53 


A 

aJ 

Degrees    Fahren- 

.a 

heit. 

•s 

a 

a 

b 

s 

§   [        ! 

e 

hi 

•3 

«3 

c        1            . 

9 

a 

9 

1     ^       s 

i 

5* 

& 

9 

^ 

o               .-^                  -" 

P. 

Ps 

►5       ^        > 

•«4 


v> 

Mi* 

9 


g 

•a 

I 


2  ;  6 


15  ;     17 
14       16 


4 
,  7 
'  4 

2.5 


12 
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Prattville,  Autaaga  Co. 


20 


W.  Doty,  Fayette  Co. . .    34. 3 
Shirley's  Mills,  Fayette  '<  34. 2 

Co. 
J.   W.   Williams,   Pe-     26 

gram,  Colbert  Co. 
Roberts  nill.  Coal  Fire     21. 8 

Creek,  PickeoH  Co. 
J.  B.  Green,  Fornbank,     32. 6 

Lamar  Co. 
H.  Wiggins,  £.  of  Fay-     34 

ette  C.  H.,  Fayette  Co 


FIBK  CLAY. 


J.  W.  Williams,   Pe- 

gram,  Colbert  Co. 
Flint  Clay,  Choctaw  Co. 


26 

116 
106 

30 

117 

152 

232 


20 


2,300   2,500 


12  2,000  2,200 
4  2,200  ,2,400 
3  2,300  2.600 
2.5  2.300   2,500 


28.6 
15 


46 


36 

155 
123 

35 

142 

185 

300 


6 

'lO 
5 
4 

10 
14 


2,700 


2,400 
2.600 
2,700 
2,700+ 


White..    Le^n.. 


.do  . . . 

do.. 

.do.. 

.do  ... 


I.,  do 

L.do 

..do 
..do 


2.34 
2.32 


12     2,300   2,500  |  2,700+ 


6    ,1,960  2,150     2,400 


6 


2.000   2,200     2,400 


4     2.000   2,200 


2,400 


10     2,150   2,300     2,500 


8 


8 


2,000  2,200  :  2,400 

I  j 

1.900   2,100     2,300 


1,900 


2. 100     2, 300 


10       3     2, 150   2,  350  :  2, 500 


6    ,2,300   2.500     2,650 


.do do  . 


2.44 
1.70 

2.33 


Bluish     Slight.     2.37 

white,  i 

I 

Red  ....    Strong 


Yellow 
white. 
, ..do  . ... 


Good 


Lean.. 


Buff Good 

Red High 


do. 


.do  .. 


White..    Lean. 


Yellow 


.do 


2.28 
2.30 
2.17 
2.80 
2.32 
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CALIFORNIA. 

According  to  the  recent  report  of  the  State  mineralogist,  the  clay- 
working  industry  is  developed  in  eighteen  counties,  viz,  Alameda, 
Amador,  Butte,  Contra  Costa,  Kern,  Los  Angeles,  Marin,  Mono, 
Placer,  Riverside,  Sacramento,  San  Joaquin,  San  Luis  Obispo,  Santa 
Clara,  Santa  Cruz,  Shasta,  Solano,  and  Tulare.^ 

The  brick  clays  are  naturally  the  most  developed.  Those  in  Butte 
County  are  a  surface  loam.  In  Contra  Costa  County  sedimentary 
clays  form  the  foothills  south  and  west  of  Mount  Diablo.  These  latter 
are  also  said  to  be  applicable  to  tlie  manufacture  of  terra  cotta,  front 
brick,  sewer  pipe,  and  roofing  tiles,  and  are  to  be  utilized  by  the 
recently  established  Mount  Diablo  Pottery  and  Paving  Brick  Company. 
Around  Los  Angeles  the  Pliocene  formations  are  used  for  the  manu- 
facture of  brick,  and  in  Mono  County,  at  Bodie,  the  clay  deposits  are 
said  to  be  60  to  80  feet  thick.  Sandy  clays  abound  in  the  San  Joaquin 
Valley,  but  at  Benicia,  in  Solano  County,  a  shale  is  used. 

Carbondale,  in  Amador  County,  continues  to  be  the  important  source 
of  the  stoneware  and  fire  clay  mined  in  the  State.  The  annual  ship- 
ment amounts  to  about  16,000  tons,  and  goes  to  Alameda,  San  Jose, 
Sacramento,  and  Los  Angeles.  At  Lincoln,  Placer  County,  two  rather 
interesting  sections  of  the  clay  pits  are  given,  No.  1  being  from  the 
south  pit,  1  mile  north  of  the  pottery,  and  ^o.  2  from  the  north  pit. 

V(Tiical  section  of  south  clay  pit,  Lincoln,  Placer  County,  California. 

Feet. 

Soil 1 

Volcanic  breccia 12 

Light  saDdy  clay 8 

Fine  sand 4 

Sandy  yellow  clay 7 

Sandy  clay  with  gravel 6 

Clay 

Vertical  nection  of  the  north  clay  pit,  Lincoln,  Placer  County^  California. 

Feet. 

Soil,  etc 2 

Volcanic  breccia 10 

Fire  clay  (for  fireproofing) 10 

Pipe  clay  (sewer  pipe,  etc. ) 6 

Fine  white  terra  cotta  clay 20 

Of  the  clay  products,  common  brick  are  the  most  important,  and  at 
many  localities  they  are  burned  in  continuous  kilns,  of  Hoffmann  or 
Boehnke  type,  with  coal  slack  or  wood  fuel.  Around  Los  Angeles  the 
use  of  oil  fuel  has  been  found  very  economical. 

Pottery  and  terra  cotta  are  manufactured  at  East  Oakland,  stove 
linings  at  Bernicia,  and  dry-pressed  brick  at  Lincoln  and  Vallejo. 

» XIII  Kept.,  p.  612. 
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COLORADO. 

The  clay  resources  of  Colorado  are  little  known,  and  not  much  has 
been  publislied  concerning  them,  for,  owing  to  the  rather  small  demand 
for  clay  products  in  the  Rocky  Mountain  region,  there  has  been  little 
to  encourage  their  development  until  recently.  At  present  the  chief 
product  is  common  brick  and  refractory  goods,  nearly  all  of  the  pressed 
brick,  terra  cotta,  and  pottery  used  in  Colorado  coming  from  other 
States. 

The  clay-bearing  formations  of  (Colorado  are: 

1.  The  loess  and  alluvial  deposits; 

2.  Mesozoic  formations,  or  Jurassic  and  Cretaceous  shales  and  clays. 

3.  Tertiary  clays. 

Loess  and  alltivial  deposits. — The  loess  forms  an  extensive  deposit  of 
variable  thickness,  stretching  from  the  foothills  on  the  eastern  side  of 
the  Rocky  Mountains  eastward,  and  resting  frequently  on  the  upturned 
beds  of  the  Jura-Cretaceous  formation.  It  is  generally  a  highly  sili- 
ceous clay,  and  in  its  lower  portion  oft^en  contains  a  pebbly  stratum. 
The  thickness  is  variable,  generally  5  to  8  feet  above  the  gravel.  The 
loess  is  lean,  very  sandy,  loose  clay,  possessing  little  plasticity. 

In  many  of  the  broader  valleys  of  Colorado  the  streams  are  bordered 
by  terraces,  often  underlain  by  a  sandy  clay,  suitable  for  common  brick 
manufacture.  Such  c1  ays  are  abund  ant  alon  g  the  valley  of  the  Arkansas 
River  from  Pueblo  westward,  and  along  the  Grand  River  at  Glenwood 
Springs,  Grand  Junction,  and  also  near  Aspen,  etc.      \ 

Mesozoic  formations. — Extending  along  the  eastern  edge  of  the  Rocky 
Mountain  chain  is  a  great  series  of  interbedded  shales,  sandstones,  and 
limestones  of  Jura€rias  and  Cretaceous  age,  the  beds  of  which  are 
tilted  at  a  high  angle.  The  Juratrias  rocks  contain  some  shale  which 
has  not  been  utilized.  The  Cretaceous  beds  overlie  the  Juratrias  and 
consist  of  the  following  divisions:^ 

1.  The  Dakota  shales  and  s<andstones; 

2.  The  Benton  shales  and  limestone; 

3.  The  Niobrara  limestones; 

4.  The  Pierre  shales; 

5.  The  Fox  Hills  shales. 

The  Dakota  consists  of  shales  and  sandstones,  the  latter  usually  yel- 
lowish gray.  They  are,  often  interbedded  with  shales  and  clays,  the 
latter  and  sometimes  the  former  having  refractory  qualities.  The 
shales  are  frequently  arenaceous,  and  both  the  clays  and  the  shales 
sometimes  contain  enough  vegetable  matter  to  make  them  brown  or 
black.  The  Benton  group  carries  large  quantities  of  shale  and  a  cen- 
tral limestone  member.    The  upper,  or  Carlile,  shale  is  of  importance 


'The  UDdergrouiul  water  of  tbe  Arkansas  Valley  in  eastern  Colorado,  by  G.  K.  Gilbert :  Seventeenth 
Ann.  Rept.  U.  S.  Geol.  Sun^ey,  Part  II,  1896.  p.  561, 
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to  bncKinakers  and  is  being  used  at  La  Junta.    The  Pierre  and  Fox 
Hills  groups  both  carry  shales,  but  they  are  not  utilized. 

Tertiary  days, — The  extensive  clay  deposits  underlying  much  of  the 
region  around  Denver  are  probably  of  this  age.  Their  chief  use  will 
no  doubt  be  for  the  manufacture  of  pressed  brick  and  vitrified  wares. 
So  far  as  known,  no  refractory  beds  occur  in  this  formation;  but,  though 
of  great  thickness,  they  have  been  little  developed. 

BRICK   CLAYS. 

All  of  the  common  brick  manufactured  in  the  State  are  made  from 
either  the  loess  or  the  alluvial  clays  found  in  the  broader  valleys. 
These  clays  are  similar  in  character  wherever  found.  They  are  all 
lean,  gritty,  coarse-grained  clays,  possessing,  naturally,  little  plasticity.^ 
A  sample  of  the  loess  from  the  yard  of  the  Merchant  Brick  Company, 
of  Denver,  was  tested  with  the  following  results: 

It  was  a  lean  clay,  very  porous,  and  required  14.5  per  cent  of  water 
to  make  a  workable  paste.'  In  water  it  slacks  easily  and  quickly  into 
its  component  grains.  Bricklets  made  from  the  clay  shrunk  6  per 
cent  in  drying  and  an  additional  3  per  cent  in  burning.  Air-dried 
briquettes  made  from  this  clay  had  an  average  tensile  strength  of  55 
pounds  per  square  inch,  and  a  maximum  of  (>6  pounds.  Incipient 
vitrification  occurred  at  2,000o  F,,  complete  vitrification  at  2,100o,  and 
viscosity  at  2,200°.  The  burned  clay  was  red.  When  underburned  it 
is  porous  and  very  similar  to  much  of  the  product  seen  at  many  of  the 
smaller  yards.  In  fact,  this  holds  true  of  most  of  the  common  brick 
made  within  the  State. 

The  loess  brick  clays  are  most  extensively  worked  around  Denver, 
there  being  about  15  manufacturers  of  common  trick.  Other  yards 
using  the  loess  are  located  at  Colorado  Springs,  Pneblo,  Trinidad, 
Boulder,  Loveland,  Greeley,  and  several  other  places.  The  sandy  clays 
underlying  the  river  terraces  are  worked  at  a  number  of  points,  among 
which  are  Glenwood  Springs,  Aspen,  Florence,  and  Grand  Junction. 
In  the  case  of  the  terrace  clays,  there  is  more  chance  of  finding  beds 
which  are  less  sandy,  for  where  the  river  has  been  broad  there  are 
often  spots  in  which  the  conditions  are  such  that  only  the  finer  sedi- 
ment, or  clay  comparatively  free  from  sand,  would  have  been  deposited. 
As  small  beds  of  sandy  or  residual  clay  are  to  be  found  in  almost  any 
valley  within  the  State,  brickyards  are  numerous,  and  on  account  of 
this  abundance  of  clay,  though  of  poor  quality,  few  of  these  plants 
are  permanently  located.  It  is  cheaper  usually  to  move  a  hand-power 
brickmaking  outfit  to  supply  some  temporary  market  than  to  ship  the 
brick. 

All  of  the  yards,  with  the  exception  of  a  few  around  Denver,  temper 
their  clay  in  a  simple  horsepower  pugging  machine,  and  mold  the  bricks 


■  For  aualysoH  of  the  loess  and  other  Colorado  clays,  Hee  Bull.  U.  S.  Geol.  Survey  No.  148, 1897,  p.  297. 
'It  may  be  here  stated  that  phyaioal  teats  have  been  made  of  aamples  coUeotad  by  the  writer  from 
the  more  important  localities. 
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by  hand.  The  burniDg  is  done  m  scove  kilns.  The  hand  molding  and 
careless  burning  often  produce  a  very  inferior  grade  of  brick,  and  where 
better  machinery  and  methods  are  used  there  is  a  marked  improvement 
in  the  quality  of  the  products.  No  pressed  brick  are  made  from  the 
loess  in  Colorado.  It  is  of  interest  to  state,  in  this  connection,  that 
the  brick  used  in  the  construction  of  the  Pearce  turret  roasting  furnaces 
in  Denver  are  made  from  the  loess,  and  were  found  to  stand  the  expan- 
sive action  of  the  heat  better  than  those  made  from  other  clays  in  that 
region.    These  brick  were  made  with  care,  and  are  very  creditable. 

CLAY8  FOR  PRESSED  BRICK. 

Ooldeuj  Jefferson  County, — The  Golden  Pressed  and  Fire  Brick  Com- 
pany is  making  pressed  brick  from  a  red,  decomposed  shale  adjoining 
the  yards,  about  a  mile  and  a  half  north  of  Golden.  The  mellowed 
shale  is  a  fine-grained,  gritty  clay  of  only  moderate  plasticity.  It 
required  22  per  cent  of  water  to  make  a  plastic  ])a8te,  and  the  brick- 
lets  made  from  this  paste  shrank  8  per  cent  in  drying  and  4  per  cent 
in  burning,  making  a  total  shrinkage  of  12  per  cent.  Incipient  fusion 
takes  place  at  l,850o  F.,  vitrification  at  1,950^  F.,  and  viscosity  at 
2,0500-2,1000  F.  The  clay  burns  to  a  bright  red,  but  the  color  deepens 
very  considerably  when  complete  vitrification  is  reached.  The  tensile 
strength  of  air-dried  briquettes  is  quite  low,  varying  from  55  to  67 
pounds  per  square  inch.  Th^  bed  is  fully  100  feet  thick  across  the 
nearly  vertical  dip,  and  is  well  exposed  at  the  brickyard,  where  the 
,  bank  is  about  40  feet  high.  It  is  interbedded  with  coal  on  the  east 
and  with  sandstone  and  fire  clay  on  the  west  A  speckled  brick  is 
obtained  by  mixing  fire  clay  with  the  shale. 

All  of  the  pressed  brick  made  at  this  yard  are  molded  on  either  a 
Boyd  or  a  Bucyrus  dry-press  machine.  They  are  set  directly  in  the  kiln, 
which  is  a  continuous  one  of  Boehnke's  patent.  It  consists  essentially 
of  the  usual  endless  tunnel,  which  is  divisible  into  chambers  by  means 
of  paper  partitions.  These  are  simply  to  prevent  the  air  and  heat 
from  passing  at  once  through  the  entire  length  of  the  kiln.  Each 
chamber  holds  22,000  bricks.  The  coal  slack  for  burning  is  obtained 
from  the  company's  mine  near  by,  and  is  charged  from  the  top  of  the 
kiln,  through  four  openings  in  the  roof  of  each  chamber.  From  250 
to  300  pounds  of  coal  are  required  to  burn  a  chamber  of  brick.  When 
the  initial  chamber  is  started  a  fire  is  built  in  the  doorway  leading  into 
this  chamber,  and  about  three  days  are  required  to  reach  the  maximum 
temperature.  After  the  kiln  is  once  started  and  a  chamber  has  been 
burned  the  heat  from  it  is  conducted  into  the  next  one,  which  requires 
ten  hours'  coaling  in  addition  to  bring  it  also  to  the  maximum  tempera- 
ture. A  chimney  100  feet  high  is  connected  with  the  flues,  and  the 
draft  has  to  be  accelerated  at  times  by  means  of  a  small  blower. 

Boulder^  Boulder  County, — To  the  east  and  southeast  of  the  railroad 
station  are  beds  of  brownish-gray,  hard,  gritty  shale,  with  couchoidal 
fracture  and  massive  bedding.     Concretions  of  carbonate  of  iron  and 
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sand  are  not  uncommon,  and  the  upper  portions  of  the  bank  are  sof- 
tened by  weathering  and  stained  with  limonite.  At  Davis's  brick- 
works in  Boulder  the  bank  is  20  feet  high  and  the  shale  layers  dip  25^ 
east.  It  presents  a  similar  appearance  at  the  yard  of  the  Boulder 
Pressed  Brick  Company.  The  shale  burns  to  a  red  product.  Both  of 
these  firms  manufacture  front  brick  by  the  dry-press  process,  drying 
the  brick  in  the  kiln .  There  are  considerable  quantities  of  these  shales 
in  the  vicinity  of  Boulder,  and  they  form  a  good  supply  for  the  manu- 
facture of  pressed  brick.  Considerable  clay  underlies  the  low  hills  to 
the  east  of  Boulder,  but  little  of  it  has  been  mined  except  at  Byrnes 
Junction,  where  several  openings  have  been  made  to  supply  Mr.  C.  H. 
Coy's  brickworks  in  Denver.  This  clay  burns  to  a  red  color  and  was 
found  adapted  to  dry-pressed  bricks. 

La  Junta,  Otero  County. — The  Carlile  shale  of  the  Cretaceous  out- 
cropping at  this  locality  consists  of  a  thinly  laminated,  soft,  greenish, 
gray  shale.  A  sample  of  this  material  from  Mr.  J.  McNeen's  yard  was 
found  to  shrink  13  per  cent  in  drying  and  2  per  cent  additional  in 
burning.  The  addition  of  30  per  cent  of  water  gave  a  very  plastic 
mass.  The  average  tensile  strength  of  air-dried  briquettes  was  145 
pounds  per  square  inch,  with  a  maximum  of  156  pounds.  Incipient 
fusion  occurred  at  1,800°  F.,  vitrification  at  1,950°  F.,  and  viscosity  at 
2,100°  F.  The  cldy  burns  to  a  light-red  color,  with  a  somewhat 
speckled  appearance.  The  plasticity  of  the  clay  is  very  marked. 
Although  the  shales  of  the  Benton  group  are  extensively  developed 
in  the  far  West,  La  Junta  is  the  only  locality  at  which  they  are  . 
utilized. 

The  excessive  shrinkage  in  drying  would  have  to  be  counteracted  in 
most  lines  of  clay-product  manufacture,  but  when  made  into  brick  by 
the  dry-press  process,  as  at  La  Junta,  the  air  shrinkage  is,  of  course, 
minimized.  With  the  future  development  of  the  clay-working  industry 
in  the  West  these  shales  should  come  into  extended  use. 

FIRE   CLAYS  AND   POTTERY   CLAYS. 

As  these  occur  in  such  close  association,  it  is  best, perhaps,  to  consider 
them  together.  The  "hogbacks"  of  Dakota  sandstone  extending  along 
the  eastern  base  of  the  foothills  contain,  as  previously  mentioned, 
numerous  interbedded  shales  and  clays.  These  beds  have  been  com- 
mercially developed  chiefly  at  Golden,  owing,  no  doubt,  to  its  proximity 
to  Denver,  which  is  the  center  of  the  Colorado  clay- working  industry. 
It  may  be  said  of  these  refractory  and  semirefractory  clays  in  general 
that  they  are  seldom  of  great  extent,  nor  are  they  always  thick,  6  to 
8  feet  being  the  average,  and  16  feet  the  maximum,  known  to  the  writer. 
The  beds  are  therefore  to  be  regarded  as  lenses.  Even  then  sections 
in  pits  within  half  a  mile  of  each  other  may  be  totally  different.  On 
the  other  hand,  a  bed  may  be  apparently  quite  persistent, as  the  black- 
shale  fireclay  at  Golden,  which  is  found  at  several  i>oint8  for  a  distance 
of  fully  4  miles. 
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The  localities  at  which  these  Dakota  clays  and  shales  have  been  thus 
far  developed  are  Golden,  Morrison,  Carbondale,  Parkdale,  and  Delhi. 

A  good  idea  of  the  mode  of  occurrence  of  these  beds  may  perhaps 
be  gained  by  a  description  of  the  pits  around  Golden. 

Golden. — About  2  miles  south  of  Golden,  along  the  highroad,  are  Mr. 

0.  P.  Hoyt's  pits.  These  have  been  worked  for  several  years'  to  supply 
the  stoneware  factory  at  Denver  and  some  sewer-pipe  works.  The  lay- 
ers dip  nearly  90^.  Six  beds  of  clay  are  exposed,  and,  beginning  at 
the  south,  they  are — 

Section  of  clay  beds  2  miles  south  of  Golden^  Colorado. 

Feet. 

1.  Sandy  clay 5 

2.  Sandy  clay,  with  some  carbonaceous  matter 8 

3.  Dark  clay  2  feet  and  sandy  clay  4  feet 6 

4.  Unopened 7 

5.  Sandy  clay 6 

6.  Shale  clay,  with  much  organic  matter  in  spots 6 

To  the  south  of  Hoyt's  pit  and  3  miles  southwest  of  Golden  station, 
on  the  land  of  Mr.  H.  M.  Orahood,  is  a  large  bed  of  pottery  clay,  leased 
by  the  Queen  City  Pottery  Company.  The  bed,  which  has  the  usual 
vertical  dip,  is  9  feet  wide  and  has  been  worked  to  a  depth  of  30  feet. 
The  clay  in  places  contains  much  organic  matter,  and  these  portions 
are  highly  plastic.  Occasional  horses  of  sandstone  occur.  As  the 
dark  plastic  clay  is  abundant,  a  sample  of  it  was  tested,  with  the  fol- 
lowing results:  It  is  a  fine-grained,  sometimes  gritty  clay,  requiring  31 
per  cent  of  water  to  give  a  plastic  mass.  The  tensile  strength  of  air- 
dried  briquettes  ranged  from  160  to  164  pounds  per  square  inch.  The 
shrinkage  in  drying  was  12  per  cent,  with  an  additional  4  per  cent  in 
burning.  Incipient  fusion  occurred  at  2,100  o  F.,  vitrification  at  2,250  o 
F.,  and  viscosity  at  2,400  ^  F.  The  clay  burns  to  a  dense  grayish-white 
body.    It  is,  therefore,  a  very  good  stoneware  clay. 

There  are  three  mines  of  fire  clay  at  Golden,  and  all  three  are  appar- 
ently on  the  same  bed.  The  first  is  IJ  miles  south  of  Golden,  on  the 
Santa  Fe  property,  and  is  operated  by  Mr.  C.  P.  Hoyt.  The  fire  clay 
is  a  hard,  black,  fine  grained  shale  with  couchoidal  fracture.  It  forms 
a  bed  about  10  feet  thick  between  the  Dakota  sandstones,  and  dips 
steeply  to  the  southward.  A  tnnnel  through  the  underlying  sandstone 
leads  into  it.  From  this  tunnel  the  bed  has  been  followed  southward 
for  800  feet  and  northward  for  some  distance.  Toward  the  south  end 
the  fire  day  has  been  displaced  22  feet  by  a  fault,  and  60  feet  at  the 
north  end.  Only  the  upper  half  of  the  bed  is  worked,  as  the  lower 
half  contains  too  much  iron.  Between  the  fire  clay  and  hanging  wall 
is  an  8-inch  layer  of  kaolin,  which  is  quite  persistent  throughout  the 
mine.  Its  thinness,  of  course,  makes  it  of  no  commercial  value.  The 
two  other  mines  are  both  in  a  hogback,  which  begins  about  2  miles  north 
of  Golden.  The  one  nearest  the  south  end  is  that  of  the  Denver  Fire 
Clay  Company.  Their  fire  clay  is  similar  in  appearance  to  Hoyt's,  but 
the  bed  is  18  feet  thick  and  dips  60^  east.    About  two-thirds  of  the 
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vein  is  worked,  but  the  upper  half  is  considerably  stained  by  iron.  Of 
the  lower  portion,  which  is  rained,  the  under  3  feet,  nearest  the  foot 

« 

wall,  is  used  for  scorifiers  and  crucibles,  and  the  balance  for  fire  brick. 
Siliceous  laminse  are  not  uncommon  in  the  clay,  and  there  is  an  8-inch 
layer  of  kaolin  next  to  the  foot  wall,  but  it  contains  a  noticeable  quan- 
tity of  iron. 

The  Golden  Pressed  and  Fire  Brick  Company's  bed  of  fire  clay  is 
in  the  same  layer  at  the  north  end  of  the  hogback.  It  also  dips  east, 
and  is  similar  to  the  preceding.  It  apx>ears  to  be  a  common  character- 
istic of  these  fireclay  seams  that  about  one-half  of  the  layer  is  more  or 
less  ferruginous.  Pyrite  was  also  noticed,  occasionally  forming  den- 
drites on  the  surfaces  of  cracks  in  the  clay. 

Parkdale, — Next  to  Golden  this  has  been  the  most  important  locality 
thus  far  in  the  State  for  producing  fire  clays.  The  beds  which  have 
been  worked  are  all  east  and  northeast  of  the  depot  and  none  of  them 
more  than  a  mile  and  a  half  distant  from  it.  They  are  nearly  all  beds 
of  black-shale  fire  clay,  seldom  more  than  4  feet  thick,  and  interbedded 
with  the  Dakota  sandstone.  The  shale  is  brittle  and  not  massive,  as 
is  that  at  Golden.  Two  parties  have  been  mining  at  this  locality — ^Mr. 
W.  H.  Murry  and  the  Standard  Fire  Brick  Company.  On  the  former's 
property  the  first  opening  is  in  a  bed  of  greenish-gray,  fine-grained 
clay,  locally  known  as  kaolin.  This  bed  appears  to  be  at  the  base  of 
the  section,  and  rests  almost  directly  on  the  granite.  The  bed  is  about 
30  feet  thick,  but  the  upper  15  feet  are  quite  heavily  charged  with  det- 
rimental impurities.  Thin  streaks  of  gypsum  and  siliceous  concretions 
are  also  found  in  the  cla3\  Very  little  of  this  has  been  used  for  fire 
brick,  but  much  has  been  shipped  to  Denver,  where  it  is  washed  and 
sold  to  paper  mills.    This  same  clay  is  also  known  as  fuller's  earth. 

The  second  opening  on  Mr.  Murry's  land  is  known  as  the  Flint  fire- 
clay bed,  and  is  about  half  a  mile  north  of  the  station.  It  consists  of 
a  6  foot  bed,  capped  by  red  sandstone.  The  clay  is  a  hard,  brittle, 
black  shale,  often  stained  with  iron  along  the  fractures  and  becoming 
very  siliceous  toward  the  foot  wall. 

The  third  opening  is  a  few  hundred  feet  west  of  the  preceding  one, 
and  in  a  ravine.  There  are  several  beds  of  fire  clay,  interbedded  with 
sandstone,  and  the  section  from  north  tasouth  across  the  steeply  south- 
erly dipping  beds  is  as  follows: 

Section  of  clay  beds  near  Parkdale,  Colorado. 

Feet. 

1.  Qranite 50 

2.  White  sandstone 50 

3.  Fire  clay '. 4 

4.  Red  sandstone 20 

5.  Fire  clay 4 

6.  Red  sandstone 50 

» 

No.  3  is  fairly  free  from  visible  traces  of  iron,  but  Ko.  5  contains  a 
considerable  quantity,  and  is  also  quite  siliceous. 
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A  fourth  bed  of  fire  clay  outcrops  about  one  mile  north  of  the  station. 
It  is  black,  due  to  organic  matter,  and  moderately  plastic,  but  little  of 
it  has  been  used.  It  is  iuterbedded  with  a  limestone  and  dolomitic 
sandstone. 

The  Standard  Fire  Clay  Company's  property  lies  south  of  Mr.  Mur- 
ry's,  in  a  gulch  north  of  the  railroad.  The  clay  is  the  same  dark,  gray- 
ish-black shale,  dipping  15°  northwest  between  the  sandstones  and 
forming  a  bed  4  feet  thick.  It  pinches  out  to  the  north.  Theie  are 
few  visible  traces  of  iron  in  the  clay,  and  it  is  more  massive  than  Mur- 
ry's  bed.  The  fire  clay  also  outcrops  at  several  points  along  the  road 
from  the  Standard  Company's  mine  down  to  the  railroad. 

Delhi. — During  the  last  year  several  excellent  beds  of  fire  clay  have 
been  found  in  this  vicinity,  and  are  being  exploited  by  the  Standard 
Fire  Clay  Company.  The  quality  of  the  material  seems  to  be  better 
than  any  found  previously  within  the  State. 

VITRIFIED  WARES. 

Two  firms — Mr.  C.  H.  Coy  and  the  Golden  Pressed  and  Fire  Brick 
Company — have  made  attempts  to  put  forth  paving  brick.  The  prod- 
uct was  very  fair,  but  the  market  poor,  and  this  branch  of  the  indus- 
try is  practically  at  a  standstill.  Mr.  Coy  made  his  from  a  mixture  of 
Golden  fire  clay  and  Byrnes  Junction  brick  clay.  The  Golden  works 
used  a  similar  mixture,  and  burned  them  in  the  upper  portion  of  the 
fire-brick  kiln. 

Sewer  pipes  are  manufactured  by  one  firm,  the  Denver  Sewer  Pipe 
and  Fire  Clay  Company.  A  mixture  of  plastic  clays  from  Golden  and 
shale  fire  clay  from  Platte  Canyon  station  is  used. 

Stoneware  is  at  present  made  by  only  one  firm,  the  Queen  City  Pot- 
tery Company.  The  clays  used  are  all  obtained  from  the  pits  on  Ora- 
hood's  land,  2  miles  south  of  Golden.  The  wares  are  mostly  stoneware 
crocks,  jars,  and  other  domestic  articles,  and  are  glazed  with  either 
salt  or  Albany  slip.  A  slip  clay  found  south  of  Golden  has  been  exper- 
imented with  to  some  extent.  It  burns  to  a  translucent  or  transpar- 
ent glaze,  but  was  not  found  thoroughly  satisfactory. 

BEFRACTORY  WABES. 

There  is  considerable  demand  in  Colorado  and  neighboring  States  for 
fire  brick  and  assayers'  goods,  such  as  scorifiers,  raufQes,  and  crucibles, 
and  two  firms,  one  at  Denver,  the  other  at  Pueblo,  have  a  rather  large 
business  in  this  line. 

Fire  brick  are  made  at  Golden  by  the  Golden  Pressed  and  Fire  Brick 
Company ;  at  Denver  by  the  Denver  Sewer  Pipe  and  Fire  Clay  Company 
and  the  Denver  Fire  Clay  Company.  The  latter  firm  obtains  its  clay 
from  mines  at  Golden  already  mentioned.  The  fire  brick  are  molded  in 
a  Bucyrus  auger  side-cut  machine  and  re-pressed.  The  crucibles  and 
scorifiers  are  molded  in  steel  dies  on  hand-power  machines;  they  are 
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dried  on  pallets  and  burned  in  the  same  kiln  with  the  fire  brick,  the 
scorifiers  being  tucked  in  among  the  bricks  and  the  crucibles  nested  on 
the  edges  of  the  bag  walls,  which  do  not  extend  more  than  18  inches 
above  the  floor  of  the  kiln.    The  latter  is  10  feet  in  diameter. 

The  Standard  Fire  Clay  Company,  located  at  Pueblo,  manufactures 
fire  brick,  coke-oven  brick,  muffles,  scorifiers,  and  crucibles.  The  coke- 
oven  brick  are  made  from  the  Parkdale  clays  already  described,  while 
the  better  grades  of  fire  brick  have  up  to  the  present  time  been  made 
from  Golden  clay.  They  are  molded  by  hand,  re-pressed,  and  burned  in 
circular  down-draft  kilns. 

The  scorifiers  and  crucibles  made  from  the  Colorado  clays  bear  an 
excellent  reputation,  and  are  used  not  only  in  the  West  but  also  in  the 
East. 

INDIANA. 

The  State  geologistof  Indiana,  Prof.  W.  S.  Blatchley,  has  given  timely 
recognition  to  the  clay  resources  of  his  State  by  the  publication  of  a 
preliminary  report  on  the  clays  and  clay-working  industries  of  the 
coal-bearing  counties.^ 

In  speaking  of  the  Indiana  clays  in  general,  Professor  Blatchley 
states  that  the  residual  clays  include  (1)  rock  kaolins  of  Lawrence  and 
adjoining  counties,  and  (2)  surface  clays  of  the  driftless  area  of  south- 
ern Indiana. 

The  sedimentary  clays  embrace  (1)  shales  and  fire  clays  of  Paleozoic 
age,  (2)  alluvial  clays  along  the  streams,  and  (3)  drifb  clays  of  northern 
and  central  Indiana. 

The  counties  covered  by  the  report  are  Fountain,  Vermilion,  Parke, 
Vigo,  Clay,  Owen,  Sullivan,  Greene,  Knox,  Daviess,  Martin,  Dubois, 
Pike,  Gibson,  Vanderburg,  Warwick,  Spencer,  and  Perry.  These 
counties  were  chosen  because  the  Coal  Measures  underlying  their  area 
are  usually  accompanied  by  beds  of  fire  clay  and  shale. 

The  following  type  section  from  the  Indiana  Coal  Measures  is  given : 

Type  ieotion  from  the  Indiana  Coal  Measuren. 

Feet.   Inches. 

1.  Soil  and  surface  drift  clay 9  0 

2.  Bine  compact  shale 27  0 

3.  Dark  bituminous  shale 3  2 

4.  Coal 2  7 

6.  Fireclay 4  4 

6.  Drab  siliceous  shale 18  0 

7.  Sandstone 6  3 

8.  Dark  bituminous  shale 1  0 

9.  Coal 4  8 

10.  Fireclay 3  10 

The  fire  clays  (Nos.  5  and  10)  are  universally  present.  Nos.  3  and  8 
are  also  widespread,  but  generally  have  an  overwhelming  amount  of 
bituminous  material.  Nos.  2  and  G  are  considered,  taken  as  a  whole, 
to  be  the  most  valuable  of  the  clay  beds  in  the  State. 

*  Twentieth  Aun.  Kept.  ImliaDa  Geol.  Survey. 
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The  potter's  clays  of  Parke  County  have  been  utilized  for  some  time. 
Clay  County  is  the  center  of  the  clay-working  industry  of  Indiana,  and 
several  active  works  are  located  at  Brazil.  Huntingburg,  Dubois 
County,  has  been  an  important  source  of  good  potter's  clays,  and  is  so 
still. 

Professor  Blatchley  gives  numerous  sections  and  makes  an  inter- 
esting feature  of  a  number  of  rational  analyses. 

The  products  made  from  the  Indiana  clays  include  stoneware,  sewer 
pipe,  drain  tile,  pressed  and  common  brick,  and  paving  brick. 

The  nature  of  the  recent  information  about  the  indiauaite,  or  kaolin, 
of  Lawrence  County  is  interesting.  According  to  Professor  Blatchley, 
the  deposits  of  this  material  have  not  been  worked  since  1892,  and 
prior  to  that  date  it  was  used  only  for  sizing  paper. 

Volume  V  of  the  Iowa  Geological  Survey  discusses  the  clays  of  the 
several  counties  of  which  it  treats.  In  Jones  Counfy  the  loess  and 
alluvium  occur  in  unlimited  quantities,  the  former  supplying  material 
for  brickmaking  and  the  latter  for  drain  tile.  Three  formations  in 
Washington  County  furnish  clay  materials,  viz,  the  Kinderhook,  Des 
Moines,  and  Pleistocene,  but  at  present  only  the  latter  is  used.  The 
Maple  Mill  shale,  the  lower  member  of  the  Kinderhook,  is  considered 
as  promising  for  the  manufacture  of  both  building  and  paving  brick, 
and  could  perhaps  be  used  for  sewer  pipe  if  more  siliceous  clays  were 
added  to  lessen  its  shrinkage. 

The  Coal  Measures  in  Washington  County  furnish  practically  no 
shales. 

The  Pleistocene  formations  suitable  for  clay  products  are  the  allu- 
vium, loess,  and  drift.  There  are  two  well-marked  divisions  of  tlie  lat- 
ter, consisting  of  an  upper  yellow  clay  and  a  lower  blue  clay;  the  last 
is  the  better  of  the  two.  The  loess,  which  is  largely  used,  shows  the 
normal  characteristics,  and  the  alluvium  is  found  along  all  the  large 
rivers. 

Boone  County  contains  abundant  supplies  of  clay.  The  clay-shales 
and  bituminous  shales  of  the  Coal  Measures  are  well  exposed  along  the 
Des  Moines  River  and  tributaries  south  and  west  of  Boonesboro.  The 
alluvial  clays  and  drift  are  abundantly  used  by  the  brickmakers,  but 
the  shales  have  given  successftil  results  with  building  brick,  fire  brick, 
tile,  and  pottery. 

In  Woodbury  County  all  of  the  geological  formations  are  stated  to  be 
clay-bearing.  The  bedded  ones  include  the  Dakota  and  Benton  Creta- 
ceous. The  former  is  well  exposed  at  Sargents  Bluff,  while  the  latter 
is  best  seen  at  Cedar  Bluff,  where  it  consists  of  two  members,  of  which 
the  lower  one  is  the  purer  and  the  same  as  that  worked  at  Riverside. 

The  drift  of  Woodbury  County  is  unimportant  as  a  clay  producer, 
but  the  loess  occurs  in  considerable  thickness  and  purity.  Alluvial 
days  are  likewise  abundant. 
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The  clay  products  of  the  county  include  building  and  paving  brick, 
tile,  and  pottery.  In  Warren  County  the  loess  is  well  adapted  to  brick 
and  pottery.  Analyses  of  the  loess  from  Indiauola  are  given  in  the 
table  at  the  end  of  this  report. 

The  Coal  Measure  clays,  while  present  in  Warren  County,  are  some- 
what variable  in  character. 

Appanoose  County  furnishes  both  loess  and  Coal  Measure  clays. 

MISSOURI. 

There  has  recently  been  issued  by  the  Missouri  Geological  Survey  a 
detailed  and  elaborate  report,  prepared  by  Prof.  H.  A.Wheeler,  setting 
forth  well  the  extensive  clay  resources  pf  the  State.  The  deposits 
found  include  chinaware  clays,  flint  and  plastic  fire  clays,  stoneware 
clays,  shales,  terracotta  and  pipe  clays,  paving-brick  clays,  and  build- 
ing-brick clays. 

The  chinawam  clays. — T|ie  kaolins  of  Missouri  all  occur  south  of  the 
Missouri  Elver,  in  limestones  of  Paleozoic  age.  The  belt  is  worked  in 
Cax)e  Girardeau  and  Bollinger  counties,  and  extends  into  Howell 
County.  Other  openings  are  in  Morgan  and  Cooper  counties,  and  in 
Lawrence  County  hear  Aurora.  The  Missouri  kaolins  are  residual, 
and  are  unique  in  having  been  derived  from  the  limestones,  the  igne- 
ous rocks  of  the  region  containing  only  impure  china  clay. 

The  kaolins  are  usually  highly  siliceous,  but  this  is  not  exceptional. 

Flint  clays. — The  flint  clays  of  Missouri  often  approach  closely  in 
composition  kaolinite.  They  occur  in  the  central  part  of  the  State, 
and  especially  in  the  east-central  part,  being  abundant  in  the  counties 
of  Warren,  Montgomery,  Callaway,  Osage,  Franklin,  Crawford,  and 
Phelps.  Their  geological  horizon  may  be  Carboniferous,  Silurian,  or 
Ordovician.  In  form  the  deposits,  are  crater-like,  occupying  depres- 
sions in  the  limestone  varying  from  50  to  200  feet  in  diameter  and  15 
to  50  feet  in  depth.  The  average  of  twelve  samples  of  these  flint  clays 
showed  under  2  per  cent  of  total  impurities.  They  also  run  high  in 
alumina,  viz,  39.86  to  43.22  per  cent,  and  water  14.06  to  14.94  per  cent, 
thus  resembling  pholerite  ^  in  composition.  They  are  devoid  of  plas- 
ticity, with  high  specific  gravity  (2.33  to  2.45)  and  low  tensile  strength 
(10  to  38  pounds  per  square  inch). 

Incipient  vitrification  generally  begins  at  2,300^,  but  they  do  not  fail 
under  2,700°,  and  so  are  well  adapted  to  stand  high  temperatures. 

Plastic  fire  clays. — All  of  these  occur  in  the  Coal  Measures  under  the 
seams  of  coal.  Their  usual  characters  are  massive,  dense,  hard,  and 
plastic.  They  shrink  3  to  9  per  cent  in  drying  and  2  to  9  per  cent  in 
burning,  and  in  most  cases  these  two  operations  can  be  carried  on 
rapidly.     Their  fusibility  ranges  from  2,500°  to  2,800°. 

The  most  refractory  beds  are  just  above  the.Lower  Carboniferous,  but 

'  Pholerite  la  an  amorphous  variety  of  kaolinite. 
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extensive  beds  of  so-called  fire  clay  occar  in  the  Upper  Goal  Measures. 
The  cliief  seams  of  the  former  which  are  worked  are  in  St.  Louis,  Audrain, 
Callaway,  and  Boone  counties.  The  counties  in  which  they  are  likely 
to  be  found  are  Clark,  northeast  Lewis,  south  Scotland,  east  Adair, 
Macon,  and  Bandolph,  west  Shelby  and  Monroe,  south  lialls,  Howard, 
Chariton,  Carroll,  and  Saline,  and  west  Pettis  and  Benton. 

The  beds  around  St.  Louis  are  imx)ortant  and  extensively  worked, 
with  an  average  thickness  of  5  to  8  feet.  A  notable  feature  of  the  clay 
is  its  high  percentage  of  fusible  impurities — viz,  above  5  per  cent — 
combined  with  refractoriness.  This,  however,  is  explained  by  the  great 
coarseness  of  the  clay.  Certain  portions  are  of  sufficiently  good  quality 
for  glass-pot  manufacture. 

Patterns  or  stoneware  days. — By  this  term  Wheeler  designates  those 
clays  which  are  too  fusible  for  fire  clay,  but  good  for  stoneware,  sewer 
pipe,  or  other  wares  requiring  a  vitrified  body.  The  i)ottery  trade  is 
chiefly  supplied  by  small  works  scattered  over  the  State.  Their  trade 
is  mostly  local,  and  Calhoun  aud  Clinton,  in  Henry  County,  are  the  only 
localities  where  larger  works  are  established. 

The  Missouri  stoneware  clays  occur  principally  in  four  geological 
formations: 

1.  In  pockets  in  Paleozoic  limestones  in  the  southern  half  of  the 
State.  They  are  of  local  occurrence  and  have  originated  in  the  same 
manner  as  the  flint  clays. 

2.  As  seams  of  semifire  clay  in  the  coal  measures  of  the  northwestern 
half  of  the  State.  They  are  shales  or  fire  clay  and  are  most  extensively 
developed  in  Henry  County. 

3.  As  beds  in  the  Tertiary,  in  the  southeastern  corner  of  the  State. 
Much  of  this  clay  is  good  for  stoneware  of  local  demand.  Mr.  Wheeler 
considers  that  the  magnitude  of  these  beds  and  their  accessibility 
make  them  the  most  promising. 

4.  As  local  beds,  in  the  drift  in  the  northern  part  of  the  State.  These 
are  apt  to  be  variable  in  quantity  and  quality,  and  hence  unreliable. 

Shales, — These  form  an  important  basis  of  the  Missouri  clay-working 
industry.  They  occur  in  so  many  counties  that  it  is  best  to  refer  to  the 
report  for  information  concerning  them.  Important  deposits  exist 
around  Kansas  City  and  St.  Louis. 

The  manufacture  of  terra  cotta,  roofing  tile,  sewer  pipe,  drain  tile,  and 
flower  pots  is  generally  dependent  on  the  same  grades  of  clay,  either 
shales,  potter's  clay,  or  good  grades  of  brick  clay.  Terra  cotta  and 
sewer  pipe  are  extensively  produced  around  Missouri. 

The  paving-brick  industry  is  represented  by  thirteen  plants,  located 
in  the  central  and  western  portion  of  the  State.  The  material  used  is 
mostly  shale. 

BricJc  clays. — These  include  (1)  loess  clays,  (2)  glacial  clays,  (3)  residual 
clays,  and  (4)  alluvial  clays. 

The  first  are  the  most  important  in  Missouri.  They  make  a  good 
grade  of  brick  and  are  easily  worked.     They  are  nlso  uniform  in  quality 
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and  abnndant.  The  loess  clays  are  common,  especially  along  the  Mis- 
souri and  Mississippi  rivers,  and  their  stracture  is  generally  nonstrati- 
fled  and  columnar.  The  loess  overlies  the  drift  and  varies  in  thickness, 
at  times  being  as  much  as  200  feet  along  the  Missouri  River  near  the 
Iowa  line.  It  fringes  all  the  larger  rivers  in  the  northern  half  of  the 
State,  but  is  mostly  absent  in  the  southern  half.  The  loess  clays  have 
a  tensile  strength  varying  irom  112  to  205  x>ounds  per  square  inch. 

The  glacial  clays  are  of  variable  character.  The  residual  clays  are 
usually  very  tenacious  and  crack  in  burning.  The  alluvial  clays  are 
likewise  variable.  The  gumbo  clays  are  chiefly  used  for  railroad  ballast. 
The  northern  portion  of  the  State  is  rich  in  such  clays  and  poor  in  rock 
ballast. 

The  following  table  is  a  r^siim^  of  the  physical  tests  made  on  the 
more  important  clays: 
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NEW  YORK. 

There  has  been  some  interest  manifested  during  the  past  year  in  the 
occurrence  of  buff-burning  clays  to  be  found  within  the  State.  The 
Cretaceous  clays  occurring  on  Staten  Island,  which  burn  to  a  buff  ware, 
owing  to  their  lack  of  coloring  impurities  have  been  used  more  or  less 
for  some  years,  and  the  clays  of  similar  age,  occurring  on  the  north 
shore  of  Long  Island  at  Glen  Cove,  Elm  Point,  and  Little  Neck,  near 
Northport,  produce  a  burned  ware  of  yellowish  white  color.  Most  of 
the  clay  in  the  Hudson  Valley  burns  red,  but  at  Glens  Falls  there  has 
been  found  a  local  variation  in  the  character  of  these  clays,  a  high  lime 
percentage  exerting  a  strong  influence  on  the  color  of  the  ware. 

Other  buff  burning  clays  are  found  at  Canandaigua  (The  Hydraulic 
Press  Brick  Company),  Newfield  (Mr.  T.  C.  Campbell),  and  at  Owasco. 
They  all  owe  their  character  to  the  presence  of  a  considerable  per- 
centage of  lime. 

The  shale  formations  of  New  York  are  destined  to  become  of  consid- 
erable importance  in  the  near  future. 

The  most  important  of  these  shale  formations  are  the  Hamilton  and 
Chemung.  The  northern  limit  of  the  former,  which  is  lower  geologi- 
cally, is  approximately  along  a  line  extending  from  Albany  to  Buffalo. 
The  average  width  of  this  belt  is  about  16  miles.  The  Chemung  shale 
underlies  the  area  to  the  south  and  extends  two  thirds  of  the  distance 
to  the  southern  boundary  of  the  State.  Dry-pressed  brick  are  made 
from  the  Hamilton  shale  at  Jewettville,  Erie  County,  and  paving  brick 
from  shale  of  the  same  age  obtained  at  Cairo,  Greene  County.  The 
Chemung  shale  is  utilized  at  Angola,  Erie  County,  for  sewer  pipe,  tire- 
proofing,  and  terra  cotta;  at  Jamestown,  Chautauqua  County,  and 
Hornellsville,  Steuben  County,  for  paving  brick;  at  Alfred  Center, 
Allegany  County,  for  roofing  tile,  and  at  Corning,  Steuben  County, 
for  dry  pressed  brick  and  terra  cotta. 

At  the  request  of  Prof.  James  Hall,  New  York  State  geologist,^  the 
writer  has  made  a  number  of  tests  of  the  shale  from  these  several 
localities,  which  are  tabulated  below: 

Phyaicul  ienis  of  shale  clays  of  Xew  York. 


Locality. 


Hornellsville 

Angola , 

Alfred  Center 

Jamestown 

Cairo  (clay  and  shale 
mixture). 


Per 

cent  (if 

wnter 

required 

to  make 

paste. 

Tensile 
Htrength  per 
Rqiiareinch. 

Plasticity 
by  feel. 

Shriukf 

Drying. 

Perct. 

ige  in- 
Burn- 
ing. 

Incip- 
ient 
fusion. 

Com- 
plete 
vitriii- 
•cation. 

Com- 
plete 
f union. 

Per  et. 

Aver       Max. 

Per  et. 

20 

35 

39 

Lean  . . . 

2.7 

5.3 

1.900 

2,050 

2,200 

21.4 

91 

95 

Slightly 

4 

10 

1,900 

2,050 

2,200 

i 

plastic. 

22 

61  ;          62 

Plastic    j        4 

9 

1,900 

2,050 

2,150 

18.5 

16            22 

Lr«n  . .. '        4 

7.5 

1,950 

2,100 

2,200 

23 

97 

100 

Good  ... 

.5 

9 

1,900 

2,050 

2,150 

1  Kept  N.  Y.  Stat«  geologlMt,  1896. 
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III  every  case  the  prod  act  bums  to  a  rather  deep  red  when  heated  to 
complete  vitrification. 

OHIO. 

According  to  Prof.  E.  Ortou,  jr.,  no  important  developments  have 
occurred  in  the  clay- working  industry  of  Ohio  during  1896. 

At  Canton  a  device  has  been  perfected  by  Mr.  O.  Giessen  for  drying 
brick  by  the  waste  heat  of  cooling  kilns.  His  method  is  8imi)ly  to 
exhaust  the  hot  air  from  a  cooling  kiln,  mingle  it  with  the  proper  quan- 
tity of  cold  external  air  and  blow  this  mixture  into  the  drier.  It  is 
working  very  well.  The  method  is  especially  applicable  on  large  plants 
and  on  a  clay  which  will  stand  plenty  of  ventilation  in  drying.  For  a 
tender  clay  this  i>lan  is  not  applicable. 

In  the  stoneware  industry  there  is  a  growing  tendency  among  Ohio 
potters  to  use  white  and  colored  glazes  instead  of  the  well-known 
Albany  slip.  While  promising  and  acceptable,  the  new  color  has  not 
yet  been  thoroughly  perfected.  Enamel  bricks  are  being  made,  but  the 
industry  is  not  active. 

Eoofing  tile  may  be  looked  for  among  the  important  products  of  Ohio 
in  the  future,  especially  those  of  the  shingle  type.  One  new  plant, 
making  interlocking  tile,  has  been  started  at  Zanesville. 

An  important  matter  is  the  continued  success  of  the  school  for  clay 
workers  at  Columbus  and  the  recent  establishment  of  a  $250  fellowship 
for  the  investigation  of  problems  of  interest  to  clay  workers. 

WYOMING. 

Some  attention  has  been  attracted  by  the  discovery  from  time  to  time 
of  deposits  of  so-called  ''mineral  soap."  The  deposits  of  this  material 
at  Osage  and  San  Pedro,  west  of  Newcastle,  were  visited  last  summer 
and  the  material  found  to  be  a  yellowish  white,  fine-grained  clay,  pos- 
sessing little  plasticity  when  wet,  but,  on  the  contrary,  forming  a  some- 
what gelatinous  mass,  which  when  dried  becomes  a  curious  mass  of 
curled  fragments.  The  cracks  in  the  clay  were  frequently  found  to  be 
filled  with  beautiful  specimens  of  fibrous  gypsum.  At  Osage  this  clay 
was  underlain  by  black  shale  and  covered  by  a  thin  layer  of  sandstone 
heavily  cemented  by  iron.    The  clay  itself  was  3  or  4  feet  thick. 

Prof.  W.  C.  Knight,  the  State  geologist,  informs  the  writer  that  this 
^'mineral  soap"  clay  is  an  abundant  associate  of  the  Fort  Benton  shales 
in  f^everal  counties  of  the  State.  lie  has  kindly  furnished  me  the  first 
three  of  the  following  six  analyses. 
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Analytee  of  **  mineral  toap''  clay  from  Wyoming, 


1. 

9. 

3.                4. 

1 

5. 

•. 

SiOa 

Percent, 

59.78 

15.10 

4.14 

0.73 

2.40 

16.26 

Percent, 

61.08 

17.12 

1.82 

2.69 

3.17 

12.10 

.20 

.88 

Percent. 
65.24 

Per  cent, 
6S.2<S 

Per  cent, 

58.74 

22.83 

1.17 

.75 

1.83 

11.57 

3.11 

Percent, 

61.26 

27.10 

2.15 

1.14 

ALOa 

15. 88         12. 629 
^                f      3. 973 

MirO 

CaO 

1      5.34 

3.12 
9.79 

I      4. 121 
3.705 
6.91 
3.55 

Fe^Os 

Water 

NaaO...- 

Undet. 
8.74 

SO3 

Total  .. 

98.41 

99.08 

101. 87         98. 128 

100.00 

90.39 

1.  From  Rock  Creek.    Analyzed  by  U.  P.  R.  R.  chemist. 

2.  From  Cook  County.    Mr.  H.  Westphal,  analyst. 
8.  Natana  County.    Prof.  W.  C.  Knight,  analyst. 

4.  From  Pedro,  7  miles  west  of  Newcastle.    Prof.  W»  C.  Knight,  analyst. 

5.  From  D.  Lincsott,  Rockcreek,  Wyo. 

6.  From  Clifton,  near  Newcastle,  Wyo. 

From  the  above  analyses  it  will  be  noticed  that  this  clay  contains  a 
large  percentage  of  water,  possibly  due  to  the  presence  of  hydrated 
silica,  as  its  action  when  mixed  with  water  woald  suggest.  This  large 
amount  of  water  causes  it  to  shrink  excessively  and  crack  in  burning, 
and,  together  with  its  lack  of  plasticity,  has  shut  it  out  fh>m  the  clay- 
working  industry. 

What  few  uses  the  << mineral  soap"  clay  has  had  are  varied.  It  is 
used  to  some  extent  at  Custer  City  as  an  adulterant  of  soap.  The 
Bock  Greek  material  has  been  used  as  packing  for  horses'  hoofs,  and 
Professor  Knight  states  that  some  of  it  has  been  shipped  to  paper 
manufacturers  in  the  East.  There  is  an  additional  use  to  which  it 
might  perhaps  be  put,  and  that  is  for  the  manufacture  of  hydraulic 
lime,  which  is  made  from  limestone  and  clay  with  much  hydrous  silica. 


UTERATUBE. 

In  the  past  year  or  two  there  have  appeared  a  number  of  articles  and 
books  on  ceramics  in  general,  or  on  special  branches  of  it.  The  titles' 
of  the  more  important  ones  are  given  below. 

B18CHOF,  C. — Die  feiierfeste  Thone.     Wiesbaden,  1896  (new  edition). 

Blatchley,  W.  S. — ^The  clays  of  the  coal-bearing  counties  of  Indiana.    Ind.  Geol. 

Survey,  XX. 
Bbanner,  J.  C. — Bibliography  of  clays  and  the  ceramic  arts.     BuU.  U.  S.  Geol. 

Surv.,  No.  147. 
Calvin,  S. — Vol.  V,  la.  Geol.  Survey. 

Cramer,  £.,  and  Heght,  H. — Seger's  gesammelte  Schriften.    Berlin,  1895. 
Crawford,  J. — Notes  on  California  clays.     13  Ann.  Rep.  Calif.  State  Mineralogist. 
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Fbrbt,  C. — ^Notee  on  fire  clays.    Mineral  IndaBtry,  Vol.  lY. 

GRiFFiNy  H.  R. — Clay  Glazes  and  Enamels.    Indianapolis,  1896. 

Holmes,  J.  A. — Notes  on  clays  of  North  Carolina.    Trans.  Amer.  Inst.  Min.  £ng. 

1895,  Vol.  XXVI. 
Langenbeck,  C. — The  Chemistry  of  Pottery.    Easton,  Pa.    1895. 
Maybery,  C,  and  Kloos,  A. — On  the  composition  of  some  American  kaolins.    Jour. 

Chem.  Soc,  1895. 
McCaixey,  H.— Report  on  the  Valley  region.     Ala.  Geol.  Sarv.,  Pt.  1,  1896,  p.  68. 
Peknock,  J.  D. — On  the  expansion  and  condnctiylty  of  fire  bricks.    Trans.  Amer. 

Inst.  Min.  £ng.,  Sept.  1896. 
Philips  and  Hooper.    Pottery  and  Porcelain  Marks  (nearly  all  foreign).    New  York, 

1896. 
Wheeler,  H.  A. — Vitrified  Paving  Brick.    Indianapolis,  1895. 
Wheeler,  H.  A.— The  clays  of  Missonri.    Mo.  Geol.  Snrv  ,  Vol.  XI,  1896. 

CliAY  AI^AIiYSBS. 

• 

In  ^'Mineral  Resources  of  the  United  States,  1894,''  a  table  was  given 
of  American  clay  analyses,  which  contained  nearly  all  the  analyses 
published  up  to  that  time,  as  well  as  a  number  of  unpublished  ones. 
ISince  then  so  many  additional  ones  have  been  collected  that  it  has 
been  deemed  desirous  to  compile  a  supplementary  table.  The  present 
one  contains  analyses  of  residual  clays,  kaolins,  fire  clays,  pottery 
clays,  pipe  clays,  brick  olays,  shales,  and  paving  brick  clays. 
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CEMENT. 


PORTLAND  CEMENT. 

By  ISpekcer  B.  Newberry. 
PRODUCTION. 

The  product  of  Portland  cemeut  in  the  United  States  during  the 
year  1896  amounted  to  1,543,023  barrels,  as  compared  with  990,324 
barrels  in  1895,  an  increase  of  552,699  barrels,  or  nearly  56  per  cent.  It 
is  probable,  however,  that  the  output  for  1895  was  somewhat  underes- 
timated, owing  to  the  difficulty  of  securing  reports  of  production  from 
some  of  the  most  important  factories.  In  order  to  obtain  complete  and 
accurate  returns  for  the  year  1896,  the  writer  visited  personally  the 
chief  centers  of  production  soon  after  the  close  of  the  year,  and  obtained 
returns  which  are  much  more  reliable  than  those  of  former  years.  This 
extraordinary  increase  is  shown  in  all  tbe  chief  producing  districts,  but 
is  most  marked  in  the  region  embracing  Lehigh  County,  Pennsylvania,^ 
and  Phillipsburg,  New  Jersey.  The  factories  in  that  section  have  been 
greatly  enlarged  during  the  past  two  years,  and  several  of  them  now 
show  a  production  but  little  inferior  to  the  leading  factories  of  Germany 
and  England.  The  cause  of  this  rapid  growth  is  probably  to  be  found 
in  the  unlimited  supply  of  natural  cement  material  found  at  that 
locality.  This  is  a  limestone  containing  such  an  amount  of  clay  as  to 
be  approximately  a  natural  Portland  cement  mixture.  The  different 
strata  are  selected  and  ground  together  in  such  proportions  as  to  give- 
a  material  of  correct  chemical  composition.  Another  advantage  which 
the  Lehigh  County  cement  rock  presents  is  its  comparative  freedomt 
from  magnesia. 
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CEMENT. 


PORTLAND  CEMENT. 

By  Spencer  B.  Newberry. 
PRODUCTION. 

The  product  of  Portland  cemeut  in  the  XJnited  States  during  the 
year  1896  amounted  to  1,543,023  barrels,  as  compared  with  990,324 
barrels  in  1895,  an  increase  of  552,699  barrels,  or  nearly  56  per  cent.  It 
is  probable,  however,  that  tbe  output  for  1895  was  somewhat  underes- 
timated, owing  to  the  difficulty  of  securing  reports  of  production  from 
some  of  the  most  important  factories.  In  order  to  obtain  complete  and 
accurate  returns  for  the  year  1896,  the  writer  visited  personally  the 
chief  centers  of  production  soon  after  the  close  of  the  year,  and  obtained 
returns  which  are  much  more  reliable  than  those  of  former  years.  This 
extraordinary  increase  is  shown  in  all  the  chief  producing  districts,  but 
is  most  marked  in  the  region  embracing  Lehigh  County,  Pennsylvania,^ 
and  Phillipsburg,  IS^ew  Jersey.  The  factories  in  that  section  have  been 
greatly  enlarged  during  the  past  two  years,  and  several  of  them  now 
show  a  production  but  little  inferior  to  the  leading  factories  of  Germany 
and  England.  The  cause  of  this  rapid  growth  is  probably  to  be  found 
in  the  unlimited  supply  of  natural  cement  material  found  at  that 
locality.  This  is  a  limestone  containing  such  an  amount  of  clay  as  to 
be  approximately  a  natural  Portland  cement  mixture.  The  different 
strata  are  selected  and  ground  together  in  such  proportions  as  to  give- 
a  material  of  correct  chemical  composition.  Another  advantage  which 
the  Lehigh  County  cement  rock  presents  is  its  comparative  freedomt 
from  magnesia. 
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The  following  table  shows  the  product  of  Portland  cement  in  the 
United  States  during  the  years  1895  and  1890,  by  States : 

Product  of  Portland  cement  in  the  United  States  in  1895  and  1896. 


State. 


1805. 


1896. 


Nam- 
berof 
works. 


Product. 


Value,  not  ■<  Xuin- 
including  i  ber  of 
packages,    works. 


Product. 


California 

South  Dakota. 

niiuois 

Indiana 

Miciiigan 

Xew  York 

New  Jersey... 

Ohio 

Pennsylvania. 

Texas 

Utah 

Total... 


L 


1 
1 
1 


4 

2 
4 

7 
1 
1 


Barrels. 
16,283 
6.497 
750 


150,320 
155,000 
136,608 
504, 276 
10,000 
1,500 


932,566 

12,094 

1,325 


278, 810 
232, 500 
239, 221 
756, 414 
30,000 
3,000 


I 


1 
1 
1 
1 
1 
7 
2 
4 
7 
1 


Barrel*. 

9,000 

24,000 

3.000 

9.000 

4,000 

260,  787 

247, 100 

153, 082 

825, 054 

8,000 


22 


990,324       1,586.830 


26       1, 543, 023 


Value,  not 

including 

packages. 


$18,000 

48.000 

5,250 

15, 750 

7,000 

443, 175 

370. 650 

267,892 

1,224,294 

24,000 

2, 424,  Oil 


The  relative  development  of  the  Portland  cement  industry  in  difter- 
eut  sections  of  the  United  States  presents  some  interesting  features. 
The  following  table  shows  the  number  and  production  of  the  factories 
located  in  the  chief  producing  regions  in  1890, 1894,  and  1896;  also  the 
relative  percentage  of  the  total  American  product  which  each  section 
contributed. 

Numbtr  of  works  and  relative  product  of  Portland  cement  at  various  localities  in  the  United 

States  during  the  years  1890,  1894,  and  1896. 


New  York 

Lehigh  County, 
Pa.,  and  Phil- 
iipsburg,  N.  J.. 

Ohio 

All  other  sections 
Total 


1890. 


1894. 


1896. 


Num- 
l>er  of 
works. 


Product. 


5 
2 
5 

16 


Barrels. 
65,000 


Per 
cent. 


Num-  ' 

ber  of  I  Product. 

works.  I 


Nura- 
_^_»     ber  of   Product. 
®^°**   works. 


Per 


Per 
cent. 


19.4 


I  Barrels. 
4  '    117,275 


14.7 


BarreU. 
260. 787 


201, 000  60. 0 
22,000  I  6.5 
47,  500  I     14. 1 

335,  500  ;  Too.  0 


7 
4 

1    ^ 

485. 329 

80,  653 

115.500 

798,  757 

61.2 
10.1 
14.0 

8 
4 

7 

1,048,154 

153,082 

81.000 

24 

100.0 

1 

26 

1, 543. 023 

16.0 


68.1 
9.9 
5.1 

100.0 


The  above  table  shows  that  the  Pennsylvania  region,  including 
Lehigh  and  Northampton  counties,  and  the  neighborhood  of  Phillips- 
burg,  New  Jersey,  has  for  many  years  produced  much  more  than  half 
the  Portland  cement  manufactured  in  the  United  States,  and  also  that 
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the  industry  is  increasing  in  that  section  more  rapidly  than  elsewhere. 
!New  York  and  Ohio  show  a  steady  and  considerable  growth,  while  the 
production  in  other  parts  of  the  country,  taken  collectively,  shows  a 
marked  decline  in  number  of  works  and  total  product  during  the  past 
two  years,  and  but  little  gain  over  the  figures  of  seven  years  ago.  It 
may,  in  fact,  be  stated  that  the  Portland  cement  industry  has  never  yet 
found  a  secure  footing  in  any  sections  of  the  country  except  the  three 
above  mentioned.  This  may  appear  remarkable,  in  view  of  the  immense 
consumption  of  Portland  cement  in  Chicago,  St.  Louis,  and  all  other 
cities  in  the  central  and  northern  portion  of  the  country.  The  explana- 
tion is  probably  to  be  found  in  the  occurrence  of  abundant  and  suitable 
materials  in  Pennsylvania,  New  York,  and  Ohio,  and  also  in  the  supe- 
rior shipping  facilities  which  these  sections  afford.  Small  factories  are 
in  operation  in  Illinois,  Indiana,  Michigan,  California,  South  Dakota, 
and  Texas,  but  these  show  little  or  no  growth  and  find  only  a  local 
market  for  their  product.  Suitable  materials  for  Portland  cement  are, 
however,  found  abundantly  in  these  and  other  States,  and  the  develop- 
ment of  the  industry  on  a  large  scale  in  various  parts  of.  the  country 
may  be  confidently  expected  within  the  next  few  years. 

IMPORTS. 

The  imports  of  Portland  cement  in  1890  were  2,989,597  barrels,  a 
slight  decrease  from  those  of  the  preceding  year.  Tbe  amount  of 
cement  imported  for  the  past  six  years  has  been  remarkably  uniform, 
the  total  of  1896  being  almost  exactly  equal  to  that  of  1891.  The 
following  table  shows  the  imports,  by  countries,  in  1895  and  1896: 

Imports  of  cement  into  Ike  United  iatates  in  1S95  and  lS96j  by  countries. 


Couutry. 


United  Kingdom 

BelgiiiTn 

France , 

Germany 

Other  Enrope 

British  North  America. 
Other  couutrieB 


1835. 


Barrel*. 

806,884 

708, 875 

22,837 

1, 299, 919 

141,909 

10,  416 

6,555 


Total I      2,997,395 


189G. 


Barrels. 

742, 169 

742, 237 

26,714 

1,366,909 

99, 184 

11,334 

1,050 


2, 989,  597 


The  above  table  shows  the  continued  increase  in  importation  of 
cement  from  Germany  and  the  decrease  in  the  imports  irom  Oreat 
Britain.  During  the  past  twenty  years  German  cement  has  grown 
rapidly  in  favor  in  comparison  with  the  English.    This  is  due  to  the 
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more  careful  methods  employed  iu  German  factories,  which  have 
resulted  iu  a  steady  advance  in  quality,  uniformity,  and  fineness  of 
grinding.  The  English  manufacturers,  on  the  other  hand,  have  clung 
persistently  to  the  old  methods  of  manufacture,  and  have  only  within 
the  past  two  or  three  years  made  any  effort  to  keep  up  with  modern 
requirements.  In  the  meantime  the  largest  share  of  the  American 
trade  has  been  secured  by  the  Germans. 

Large  amounts  of  Portland  cement,  chiefly  of  inferior  grade,  are  also 
imported  from  Belgium.  In  that  country  vast  deposits  of  natural 
cement  material  occur,  consisting  of  limestone  containing  nearly  the 
correct  proportion  of  clay  and  practically  no  magnesia,  similar  to  that 
found  in  Lehigh  County,  Pennsylvania.  A  large  part  of  the  deposit  is 
of  such  composition  that  it  may  be  burned  direct  to  Portland  cement 
without  any  preliminary  grinding  or  admixture.  The  cement  produced 
is,  however,  quite  variable  in  character,  owing  to  slight  fluctuations  in 
the  composition  of  the  raw  material.  The  cement  industry  of  Belgium 
has  been  well  described  in  the  report  of  Consul  Roosevelt.^  It  is  stated 
in  this  report  that  three  dififereut  products  are  made  from  the  same 
stratum  of  rock,  namely,  artificial  Portland,  natural  Portland,  and 
Boman  cement.  The  artificial  Portland  cement  is  made  by  grinding 
together  the  different  grades  of  rock  in  such  a  manner  as  to  give  a 
mixture  of  correct  composition,  and  is  a  product  of  high  quality,  simi- 
lar to  that  produced  in  Germany.  The  natural  Portland  cement  is 
made  by  burning  such  strata  of  rock  as  have  approximately  the  cor- 
rect composition.  The  Boman  cement  is  made  by  burning  at  a  low 
heat  such  portions  of  the  rock  as  contain  an  excess  of  clay.  Many 
manufacturers  grind  cinders  or  limestone  with  the  Koman  or  natural 
cement,  and  thus  give  these  inferior  products  the  appearance  and  com- 
position of  true  Portland  cement.  Such  adulterated  materials  are 
largely  purchased  by  unscrupulous  exporters  and  shipped  as  artificial 
Portland.  This  may  account  for  the  unsatisfactory  results  which  many 
Belgian  cements  have  given  in  this  country. 

It  will  be  noted  in  the  above  table  that  a  relatively  small  but  increas- 
ing amount  of  cement  is  imported  from  Canada,  chiefly  at  the  port  of 
Detroit.  This  is  from  factories  located  at  Owen  Sound  and  Napauee, 
Ontario.  From  France  a  small  amount  of  Lafarge  cement  and  Tell 
hydraulic  lime  are  imported.  These  are  produced  at  the  same  factory 
at  Lafarge,  on  the  Rhone  River,  the  Lafarge  cement  being  simply  the 
vitrified  portions  of  the  hydraulic  lime,  which  resist  slaking,  and  are 
separately  ground.  This  cement  is  light  in  color,  and  is  claimed  to  be 
especially  suitable  for  pointing  white  stonework,  as  it  does  not  stain 
the  stone  as  other  Portland  cements  generally  do.  The  **  other  Europe'' 
ill  the  above  table  represents  chiefly  Denmark  and  Sweden.  The  Aal- 
borg  cement,  from  Denmark,  is  highly  esteemed  in.  this  country,  chiefly 
on  account  of  the  great  fineness  to  which  it  is  ground. 

1 U.  S.  Consular  Reports  No.  192,  Sept.,  1896,  p.  184. 
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rehAlTion  of  -i>omestic  production  to  oiportation. 

Owing  to  the  great  increaBe  in  the  amount  of  Portland  cement  pro- 
duced in  this  country  durihg  the  past  few  years  and  the  almost 
unchanged  amount  of  imports,  the  proportion  of  domestic  to  imported 
cement  consumed  shows  a  gratifying  growth,  which  appears  strikingly 
in  the  following  table: 

Compat'ison  of  the  ditmesiic  production  of  Portland  cement  toith  the  imports. 


1891. 


Prodaction  in  the  United  States . 
Imports 


Barrels, 
454, 813 
2, 988, 313 


Barrels, 

590,652 

2, 674, 149 


Barrels.        Barrels. 
990, 324     1,  543, 023 
2, 997, 395     2, 989, 597 


Total I  3,443.126 

Exports 


3, 264, 801  !  3,  987,  719 


14,276 


4, 532,  620 


83,682  :        85,486 


Total  coDsnmption I  3, 443, 126 

Percentage  of  total  consump- 
tion produced  in  the  United 
States 13.2 


3, 260, 525 


18.2 


3, 904, 087     4, 447, 134 


25.3 


34.7 


In  this  table  the  figures  given  for  ''exports"  include  both  lime  and 
cement,  and  are  therefore  incorrect.  The  error  caused  by  this  is,  how- 
ever, unimportant.  These  two  products  are  hereafter  to  be  recorded 
separately  by  the  Treasury  Department. 

The  above  table  shows  that  the  imports  have  remained  nearly  sta- 
tionary for  the  past  six  years,  and  that  the  production  of  the  American 
factories  has  been  more  than  tripled  in  the  same  time.  The  consumption 
of  Portland  cement  has  therefore  increased  by  practically  the  whole 
amount  of  the  increase  in  home  production,  more  than  1,000,000  bar- 
rels, or  about  30  per  cent.  It  should  be  remembered,  also,  that  the 
period  since  early  in  1893  has  been  one  of  great  business  depression 
and  comparative  inactivity  in  railway  construction,  public  improve- 
ments, and  private  building  operations.  In  view  of  this  fact,  the 
increased  demand  for  Portland  cement,  which  has  absorbed  all  the 
added  domestic  product  without  lessening  the  importations,  is  certainly 
remarkable,  and  points  to  a  still  greater  demand  for  this  useful  prod- 
uct with  the  return  of  prosperous  times.  From  present  indications  the 
year  1897  will  show  a  further  marked  increase  in  the  American  pro- 
duction. Established  factories,  especially  in  the  Pennsylvania  region, 
are  again  gi*eatly  enlarging  their  plants.  In  the  central  part  of  the 
country  two  new  companies,  with  reputed  extensive  capital  and  unlim- 
ited material,  are  to  build  works,  but  these  will  hardly  be  in  operation 
before  the  spring  of  1898.    On  the  other  hand,  large  enterprises  requir- 
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ing  great  quantities  of  Portland  cement  are  being  started  at  varions 
XK)ints,  and  the  building  trade  shows  renewed  activity.  It  is  not  likely, 
therefore,  that  the  importation  of  cement  will  show  any  decrease  daring 
the  present  year,  and  it  will  probably  be  many  years  before  our  supply 
of  Portland  cement  is  wholly  supplied  by  our  own  factories. 

A  strange  state  of  affairs  exists  at  present,  however,  in  the  cement 
market.  The  leading  American  manufacturers  are  competing  so  sharply 
among  themselves  that  the  best  grades  of  American  Portland  are 
offered  on  large  contracts  at  a  price  at  least  50  cents  per  barrel  lower 
than  the  leading  imported  brands.  It  is  everywhere  acknowledged 
that  the  best  American  cements  are  folly  equal  to  the  imported,  and, 
in  view  of  the  immense  demand,  such  competition  appears  quite  unneces- 
sary. Nevertheless,  consumers  are  enjoying  the  benefit  of  this  conflict, 
and  are  at  present  buying  high-grade  cements  almost  as  cheaply  as 
materials  of  the  same  quality  are  to  be  had  in  England  or  Germany. 


THE  PORTI.ANT)  CEMENT  INDUSTRY  IN  THE  VARIOUS 

STATES. 

ARKANSAS. 

The  factory  at  White  Cliffs,  near  Texarkana,  is  practically  completed, 
and  will  be  in  operation  early  in  1897.  The  writer  visited  this  locality 
soon  after  the  close  of  the  year,  and  inspected  the  materials  and  plant. 
The  deposit  of  raw  material  consists  of  an  immense  bed  of  white,  soft 
chalk,  covering  an  area  of  900  acres,  and  rising  in  cliffs  to  a  height  of 
over  200  feet  above  the  Little  River.  The  chalk  is  fairly  uniform  in 
composition,  containing  88  to  90  per  cent  of  carbonate  of  lime,  9  or  10 
per  cent  of  insoluble  matter  (clay),  and  less  than  1  per  cent  of  mag- 
nesia. It  is  in  every  way  an  excellent  cement  material,  and  the  extent 
of  the  deposit  is  sufficient  to  supply  an  amount  of  cement  equal  to  the 
whole  present  consumption  of  Portland  cement  in  this  country  for  more 
than  a  hundred  years.  The  property  of  the  company  includes  also  600 
acres  of  fine-grained,  yellow  clay.  The  analysis  of  an  average  sample 
of  these  two  materials  resulted  as  follows: 

Analyses  of  cement  material  from  White  CHffSj  Arkansas. 


Carbonate  of  lime 

Carbonate  of  magnesia  . 

Silica 

Alamina 

Iron  oxide 

Total 


Per  cent. 


90.23 
1.15 
5.33 


} 


3.03 


99.74 


Clay. 


Silica 

Alamina  .. 
Iron  oxide 

Lime 

Magnesia  . 


Per  cent. 


I 


73.62 
19.30 
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The  plant  of  the  White  Cliffs  Portland  Cement  Company  is  modeled 
closely  after  modern  German  factories.  The  materials  are  ground 
together  by  the  dry  process,  molded  into  bricks,  and  bamed  in  Aalborg 
continnons  kilns.  The  present  capacity  of  the  works  is  300  barrels 
per  day. 

MICHIGAN. 

A  factory  is  under  construction  near  Bronson,  Michigan,  by  the 
Monarch  Portland  Cement  Company,  to  manufacture  cement  from  the 
large  deposit  of  marl  which  occurs  at  that  point.  At  these  works 
the  rotary  process  of  burning  will  be  employed,  as  at  Coplay,  Phillips- 
burg,  and  Sandusky. 

OHIO. 

The  factory  of  the  Art  Portland  Cement  Company,  near  Sandusky, 
referred  to  in  the  report  for  1895,  is  not  yet  in  o])eratiou.  It  was  pro- 
posed by  this  company  to  manufacture  a  white  Portland  cement  for 
ornamental  purposes,  but  it  appears  doubtful  whether  this  plan  will  be 
carried  out. 

A  company  of  Pittsburg  capitalists  have  purchased  large  tracts  of 
marl  land  at  Castalia,  near  Sandusky,  and  propose  to  erect  works  in 
the  near  future. 

The  project  of  establishing  large  works  at  Harper,  mentioned  in  the 
last  report,  has  not  been  carried  out. 

The  factory  at  Middle  Branch  was  destroyed  by  fire  in  March,  1897. 
It  is  understood  that  the  works  will  be  rebtiilt. 


MATERIAIiS. 

Argillaceous  limestone  is  still  the  chief  cement  material  in  this 
country,  as  shown  by  the  following  table: 

Comparative  product  from  limeatone  and  marl. 


No. 


Factories  iiniug  limestone 
Factories  using  marl 

Total 


18 
8 


Product. 


JSarreU. 
1, 208,  234 
334, 789 


26         1, 543, 023 


PROCESSES. 

The  Aalborg,  or  modified  Shofer,  continuous  kiln  is  coming  rapidly 
into  use  in  this  country.  It  is  employed  at  Glens  Falls,  New  York,  and 
at  one  of  the  largest  factories  at  Coplay,  Pennsylvania.  At  another  of 
the  large  works  at  Coplay  these  kilns  will  be  used  in  a  projected  exten- 
sion of  the  plant.    The  Aalborg  kiln  has  also  been  adopted  at  the  new 
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factory  in  Arkansas.  The  great  advantage  of  this  type  of  continnoas 
kiln  is  its  great  economy  of  fuel.  Only  aboat  2  tons  of  soft  coal  per 
day  are  required  for  each  kiln,  with  a  daily  production  of  75  to  80 
barrels  of  cement  clinker.  This  is  only  about  12  per  cent  of  the  weight 
of  clinker  produced,  and  with  coal  at  $2  per  ton  corresponds  to  a  cost 
for  fuel  of  only  5  cents  for  each  barrel  of  cement  produced. 

The  nse  of  the  rotary  furnace  is  also  rapidly  increasing,  as  is  shown 
by  the  following  table : 

Amount  of  Portland  cement  made  in  kilna  ofvarUma  kinds. 


1893. 


Rotary  furnace 

Vertical  kilns  (continnous  and  in- 
termittent) 

Total 

Per  cent  of  total  product  burned  in 
rotarv  furnace 


1894. 


1896. 


Barrels. 
149,000 

441, 653 
590, 653 

25.2 


Barrels. !  Barrels. 
242, 176     400, 821 

I 

556,581     589,503 


798, 757     990, 324 
30. 3  40.5 


1896. 


Barrels, 
632,370 

910,653 


1, 543, 023 
41.0 


One  of  the  largest  factories  at  Coplay,  Pennsylvania,  using  the  rotary 
furnace  was  increased  by  the  erection  of  a  second  plant  in  1896,  and 
began  operations  in  the  new  works  in  August.  The  total  output  of  the 
two  factories  of  this  company  is  over  800  barrels  per  day,  and  further 
extensions  are  projected.  It  is  probable,  therefore,  that  the  report  for 
1897  will  show  a  still  further  increase  in  the  relative  product  of  the 
rotary  furnace. 

IMITATION  PORTIiAND  CEMENTS. 

Two  of  the  chief  companies  engaged  in  the  manufacture  of  common 
hydraulic  cement  are  grinding  the  hard-burned  clinkers  separately,  and 
putting  the  product  on  the  market  as  Portland  cement  under  several 
difierent  names.  This  material  shows  no  more  than  one-half  the 
strength  of  true  Portland.  The  presence  of  16  per  cent  or  more  of 
magnesia  is  also  a  serious  objection  to  these  cements,  as  the  most  care- 
ful German  work  on  the  subject  has  shown  that  more  than  4  per  cent 
of  magnesia  causes  cement  to  fall  oft'  in  strength,  while  8  per  cent  or 
over  causes  it  to  fall  to  pieces  after  long  periods. 


PROPOSED    STANDARD    SPECIFICATIONS    FOR    CEMENT 

TESTING. 

The  need  of  standard  rules  for  testing  cements  has  long  been  recog- 
nized by  engineers,  and  the  subject  hns  been  widely  discussed  in  the 
columns  of  the  engineering  journals  during  the  past  year.    The  recom- 
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By  Uriah  Cummings. 
PRODUCTION  AND  PRICE. 

There  has  been  a  slight  increase  iu  the  production  of  rock  cement  in 
the  United  States  during  the  year  189G  over  that  of  1895,  the  increase 
being  confined  mostly  to  Illinois  and  eastern  New  York. 

In  view  of  the  continued  depression  in  the  general  business  of  the 
country,  and  the  fact  that  Portland  cement  has  declined  considerably, 
theadvancein  the  prices  of  rock  cement,  although  slight,  is  encouraging. 

The  following  table  shows  the  price  of  American  rock  cement  ic  bulk 
at  mills  from  1891  to  1896,  inclusive: 

Price  of  American  rock  cement  in  bulk  at  mills,  1891  to  1896, 


Year. 

Per  barrel. 

Tear. 

Per  barrel. 

1891 

1 

Genu. 
47.26 
48.61 
43.87 

1894 

Oentt. 
48.07 
50.32 
50.80 

1892 

1895 

1893 

1896 

The  following  table  gives  the  amount  and  value  of  the  rock  cement 
produced  in  the  United  States  during  1895  and  1896.  The  values  are 
based  on  the  selling  prices  of  the  cement  per  barrel  in  bulk  at  mills. 
Approximately  65  per  cent  of  the  product  is  sold  in  paper  or  cloth 
sacks  and  35  per  cent  is  sold  in  wood  packages. 

Product  of  rock  cement  in  1895  and  1896, 


state. 


Georgia 

Illiuois 

Indiana  and  Kentucky . . . . 

Kanaas 

Maryland  and  West  Vir 

ginia 

Minnesota 

New  Mexicu , 


1893. 


Num- 
ber of 
works. 


Product. 


1 

2 

14 

2 

4 
2 
1 


BarreU. 
8,050 

401, 012 
1, 703. 000 

140.000 

242,000 

73,772 

5,000 


Value. 


$6,038 
171, 854 
681,400 

56,000 

116. 700 

33.021 

6,000 


1806. 


Num- 
ber of 
workn. 


Product. 


Value. 


r 


1 

2 

15 

2 

5 
2 
1 


Barrels. 
12,700 

544,826 
1,636,000 

126,567 

271,500 

83.008 

Closed. 


$0,625 
217,781 
654,400 

50,226 

125. 175 
38,540 
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Product  of  rock  cement  in  1896  and  /<9^— Continued. 


State. 


Total 


1895. 


New  York : 

ErieCoanty 

Onondaga  Coanty . 

Schoharie  County. 

Ulster  County  — 

Ohio 

Pennsylvania 

Texas  

Virginia 

Wisconsin 


Nnm- 
ber  of 
works. 

Prodnct. 

Barrtila. 
656,754 

4 

} 

10 

152.973 

16 

3,230,UO0 

3 

38,060 

5 

600,895 

1 

10,000 

2 

18,050 

1 

476, 511 

67 

7,741,077 

Yalae. 


$269,089 

77, 974 

1, 938, 031 

22,836 

300,447 

17,000 

7,830 

190,604 

3, 695.  424 


Num- 
ber of 
works. 


10 

16 
3 
6 
1 
3 
1 


71 


1896. 


Prodnct. 


BarrtiU. 
550, 851 

204,375 

3. 426, 692 
28,565 

608.000 
12,000 
16,776 

450,000 


7,  970, 450 


Value. 


$275,426 
92,450 

2,056,015 

17, 139 

804,000 

18,000 

10,566 

.  180,000 


4, 049, 202 


COI^SUMPTION. 

The  use  of  cement  is  largely  on  the  increase  in  this  country,  as  may 
be  seen  by  the  following  table,  showing  the  number  of  pounds  of 
American  rock  cement  consumed  per  capita  at  the  dates  given: 

Consumptiony  per  capita,  of  cement  in  the  United  Statee, 


Year. 

Pounds  per 
capita. 

1850 

6.46 
10.49 
12.77 
13.04 
33.93 

I860 

1870 

1880 

1890 

The  older  States  consume  more  cement  per  capita  than  do  the 
younger  States. 

In  the  larger  cities  the  brick  and  stone  buildings  are  being  laid  in 
cement,  whereas  in  former  years  quicklime  was  used  for  the  purpose. 


STAISDARDS  OF  WEIGHT. 

There  are  in  this  country  three  distinct  standards  of  weight  for  a 
barrel  of  cement.  The  standard  weight  throughout  the  Eastern  and 
Atlantic  States  is  known  as  the  ^^ Eastern  ^' weight  for  rock  cement 
while  the  "Western"  weight  is  prevalent  through  the  Middle  and 
T^estern  States.  The  Portland  weight  is  the  same  throughout  the 
country. 
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Net  weight  of  a  barrel  of  cement  in  the  United  States, 


Standard. 

Pounds. 

Eastern 

300 
265 
380 
300 

Western 

Portland 

Sand..   

TESTS. 

The  report  of  the  committee  ou  a  ^^  uniform  system  for  tests  of 
cement"  to  the  American  Society  of  Civil  Engineers  states  that  "the 
proportions  of  cement,  sand,  and  water  should  be  carefully  determined 
by  weight."  This  practice  of  determining  proportions  by  weight  in  the 
making  of  briquettes  for  testing  purposes  is  quite  rigidly  adhered  to, 
but  whenever  cement  mortar  is  made  for  masonry  work  there  is  a  wide 
departure  from  the  rules  observed  in  testing.  In  the  mixing  of  cement 
mortar  it  is  customary  throughout  the  country  to  use  an  empty  cement 
barrel  for  measuring  the  sand  that  is  to  be  mixed  with  the  cement. 
This  manner  of  measuring  is  a  convenient  one,  yet  it  results  in  a  dis- 
parity of  proportions  when  weights  are  considered,  which  militates 
against  the  rock  cements  and  correspondingly  favors  the  Portland 
cements. 

It  will  be  seen  by  the  table  that,  with  equal  mixtures  of  cement  and 
sand,  by  the  barrel  measure,  the  Eastern  rock  cement  is  carrying  26 
per  cent  and  the  Western  43  per  cent  more  sand,  by  weight,  than  is  the 
Portland.  So  long  as  it  remains  the  prevailing  custom  to  mix  cement 
and  sand  by  measure  rather  than  by  weight  it  is  not  strange  that 
people  are  deluded  into  a  belief  that  Portland  cement  will  carry  60  per 
cent  more  sand  than  will  the  rock  cements.  It  is  due  to  the  unfortu- 
nate establishment  of  the  different  standards  of  weights  per  barrel 
that  has  led  to  many  errors  in  judgment  concerning  the  relative  values 
of  the  two  classes  of  cements. 

There  is  a  very  large  question  involved  in  the  matter  of  bulk  as 
between  the  two  classes.  The  volume  of  100  pounds  of  rock  cement 
is  25  per  cent  greater  than  is  that  of  100  pounds  of  Portland  cement, 
and,  assuming  that  both  classes  are  ground  equally  fine,  it  is  difficult 
to  disprove  that  100  pounds  of  rock  cement  will  not  cover  over  the 
surfaces  of  25  per  cent  more  sand  than  the  100  pounds  of  Portland 
cement. 

Herein  undoubtedly  is  to  be  found  the  solution  of  a  problem  which 
has  puzzled  the  cement  world  since  the  foundation  of  the  present  sys- 
tem of  cement  testing — namely,  that  as  the  proportion  of  sand  is 
increased,  the  diflference  in  the  relative  strength  of  the  two  classes  of 
cements  decreases.  This  fact  would  seem  to  indicate  that  the  rock 
cement,  by  having  the  greater  volume,  has  a  greater  capacity  for  coat- 
ing over  the  surfaces  of  the  gang  in  mortar  or  concrete. 
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It  is  a  popular  delusion  concerning  Portland  cement  that  there  is 
hardly  a  limit  to  its  sand-carrying  capacity,  and  oftentimes  it  is  over- 
loaded, producing  a  weak,  dangerous  mortar,  which  can  in  no  manner 
compare,  either  in  cost  or  quality,  with  a  mortar  made  of  rock  cement 
and  a  lower  admixture  of  sand.  The  ultimate  strength  of  a  neat  Port- 
land cement  is  reached  in  one  year,  and  one-half  of  its  strength  is 
reached  in  seven  days.  The  ultimate  strength  of  a  neat  rock  cement  is 
reached  in  five  years,  and  at  seven  days  it  has  attained  but  one-eighth 
of  its  ultimate  strength. 

IMPORTS. 

The  following  table  shows  the  imports  of  cement,  by  ports,  during  the 
fiscal  years  ending  June  30,  1894, 1895,  and  1896 : 

Imports  of  cement,  by  ports,  during  the  fiscal  years  ending  June  SO,  1894,  1895,  and  1896. 


Port*. 

1894.                                      1895.                                      1896. 

Pounds.         Value. 

Pounds. 

Value. 

Pounds.        Value. 

AOantie  Coast. 
Aroofttook'k  M« 

163,000 

77,968,821 

8,400 

62, 072, 160 

6, 224,  911 

165, 346 

$853 

249, 039 

54 

198,653 

21,956 

655 

977,225 
113.334.906 

N,980 
asa  03.1 

298,900 
136,642,716 

1 

$1,541 
425,716 

Baltimore.  Md 

Bath,  Me 

I 

Boston  and  Charlestown, 
Masfl 

68.952.320  ;     216.202 

103, 363,  854 

2,486,209 

96,865 

329,284 

6,016 

369 

Charleston,  8.  C 

6,350,350 

15,295 

Oeorgetoim,  D.  0 

New  Bedford.  Mum 

20,000 

41 

Newport  News,  Va 

NewTork.N.Y 

11, 904, 000 
384,406,068 

35,920 
1,251,090 

29, 436, 949         92, 244 

429,254,171    1,419,216 

16,400  1              .'ST 

22, 714, 105 
414, 354, 220 

72,634 
1,350,114 

Philadelphia,  Pa 

111.  829, 516 

.1,690,608 

200,000 

9, 881, 156 

348,662 

5,246 

613 

27,008 

106,658,722 

336,788 

100, 788, 476 

308, 573 

Portland  and  Fahnoath, 
Me 

Richmond.  Va 

... 

Savannah.  Gra 

16, 651, 072 

48,075 

17, 271, 973 

44,378 

Wilmineton,  N.  0 

Total 

>••••■•>•• 

9  130  7i0 

•"">•"***•"**' 

2, 538, 625 

666, 522. 986 

771. 662, 115 

2, 486, 124 

798, 017, 318 

Out/  Coast. 
Galreaton,  Tex 

19,207,393 

58,681 

23, 703, 800 

62, 879 

22, 820. 243 

3, 660, 649 

122, 418, 662 

5,  970, 400 

73,053 

14,206 

385,036 

17,084 

Mobile,  Ala 

New  Orleans.  La 

83, 794, 052 
1,815,559 

273, 570 
4,005 

100, 811,  527 

1,480,000 

3,800 

313, 200 

4,591 

11 

Penaacola.  Fla 

Salnria.  Tex 

Tampa,  Fla 

Total 

104, 317. 004 

336,256 

125,999,127 

381).  681 

154,  869, 954 

489, 378 

Pacific  Coast. 
Loe  Aneeles,  Cal 

6,658,448 

399,980 

21, 706, 002 

14,701.600 

135, 889. 312 

47, 560, 684 

21,637 

1,277 

66,665 

48,802 

433,364 

155.222 

8,878.392 
817,000 

6,156,340 
18, 450,  800 
89, 630, 282 
27  100  fl«U 

30,683 
2  555 
12,892 
61,275 
304,168 
91, 814 

23, 824, 428 
419,  630 
11, 253,  968 
29, 120, 800 
144, 456,  453 
21, 150, 728 

88,028 
1,415 
36,194 
95,681 
477, 280 
64,196 

762,794 

Orecon.  Oree 

Paget  Soand,-  Waah 

San  Dieeo.  Cal 

San  Francisco,  Cal 

Willamette.  Oree 

Total 

226, 976, 026 

726,967       1M.0:iS.4A8 

503,387 

230,226,007 
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Imports  of  cement f  by  ports y  during  the  fiscal  years  ending  June  SO,  1894,  etc. — Cont'd. 


Porto. 


Lake. 

Buffalo  Creek,  N.  T 
Cape  Vincent,  N.  Y. 
Cbamplain,N.Y.... 

Chicjigo,  HI 

Cuyahoga,  Ohio 

Detroit,  Mich 

Huron,  Mich 

Miami,  Ohio 

■< )8wegatchie,  N.  Y. . 
Oswego,  N.  Y 


Total 


Interior. 


Vermont 

Ciucinnati,  Ohio . 
Culumbna,  Ohio.. 
Indianai>oli8,  Ind 
Kansas  Citj',  Mo. 
Louis V  ilk'.  Ky. . . 
Memphis,  Teun.. 
St.  Louis,  Mo 


Total 


ld94. 


1895. 


Pounds. 


Value. 


Pounds. 


76,450 


$245 


098, 026 
194, 000 
313, 300 

2,700 
412, 500 

3,605 
74,000 


I 


3,289  ; 
808 

1.420 

I 
20 

1,750  ! 

27  I 

400  ' 


4,000 

43,750 

487,500 

6,415,582 

1, 529. 500 

1, 018, 750 


96,250 
333, 005 
232, 050 


Value. 


1896. 


Pounds. 


$46 

193 

2,600 

20,311 

5,370 

4.515 


380 

17,500 

386,750 

6,940,820 

674,962 

2, 223, 625 


2,  074, 581 


7, 959  I      10, 160,  387 


437 
1,457 
1,044 


35, 073 


552,981 

698, 375 

56,250 

11,551,643 


5,600 


26 


80,000 

80,000 

200,000 


255 
260 
618 


14, 877, 677 


15, 243,  277 


Grand  total il,  015, 1 33, 873 


52,997 


54, 156 


37,500 


200,000 
824,496 

1, 024, 4l>6 


3,265.087  11,059,871,593 


639 
3,133 


3,772 


3,409,937 


400 


75,778 
66,138 


993, 915 


Vifclne. 


$2 

120 

2,085 

22,022 

3, 272 

9,861 


2,402 

3,243 

290 


44, 197 


165 


15 


250 
203 


4,039 


1.173,731  ;        4,702 


1,195,838,653  ;8, 839, 756 


PRECIOUS   STONES. 


By  George  F.  Kunz. 


INTRODUCTION. 

The  most  imx)ortaDt  events  in  connection  with  precionR  stones  daring 
1896  are  (1)  the  presentation  of  some  interesting  conclusions  by  Prof. 
William  H.  Hobbs,  who  attributes  the  origin  of  the  Wisconsin  diamonds 
to  the  Green  Bay  lobe,  or  the  Pigeon  Eiver  district  immediately  north 
of  it;  (2)  the  publication  of  the  interesting  results  of  investigations  by 
the  late  Prof.  H.  Carvill  Lewis  on  the  genesis  of  the  diamond,  which 
brings  forth  much  strong  evidence  of  its  origin  from  the  distillation  of 
hydrocarbons  in  carbonaceous  shales  that  have  been  penetrated  by 
peridotite  or  other  volcanic  intrusions;^  (3)  the  finding  in  quantity  at 
Yogo  Gulch,  Montana,  of  sapphires  of  as  fine  a  blue  as  the  best  Geylonese 
gems,  although  scarcely  over  1  carat  in  size,  and  of  three  small  diamonds 
from  the  same  State;  (4)  the  continued  finding  of  the  green,  red,  blue, 
and  multicolored  tourmalines,  and  a  perfect  crystal,  10  inches  long,  at 
Haddam  Neck,  Connecticut;  (5)  the  finding  of  large  crystallized  beryls, 
many  of  them  of  gem  value,  in  the  feldspar  quarries  at  Topsham,  Maine; 
(6)  the  continued  output  of  fine  turquoise  in  the  Los  Gerrillos  and 
Grant  County  mines  of  New  Mexico;  and  (7)  the  visit  to  the  United 
States  of  Prof.  Henri  Moisson,  whose  interesting  lectures  and  experi- 
ments on  the  production  of  artificial  diamonds  were  of  the  greatest  scien- 
tific interest,  although  these  gems  are  as  yet  commercially  unavailable. 

DIAMONDS. 

An  additional  contribution  to  literature  upon  the  occurrence  of  iso- 
lated crystals  of  diamonds  in  Wisconsin,  by  Prof.  William  H.  Hobbs, 
of  the  University  of  Wisconsin,  appears  in  an  interesting  article  in  the 
Neues  Jahrbuch  fiir  Mineralogie,  1896,  vol.  II,  pp.  249-251,  with  map, 
describing  four  localities;  and,  in  a  letter  to  the  writer.  Professor 
Bobbs  describes  two  additional  localities.  One  stone  of  6|  carats  was 
found  at  Saukville,  Ozaukee  County,  G  miles  northwest  of  Milwaukee, 
and  another  of  2-^^  carats  at  Burlington,  Bacine  County,  the  latter 
found  by  Mrs.  G.  Pufahl,  of  that  place.  These  two  stones  were  exam- 
ined by  Professor  Hobbs  and  the  writer.    The  larger  stone  is  a  flattened, 


'  These  results  are  published  in  the  volume  on  the  Genesis  of  the  Diamond,  edited  by  Professor 
^nney,  of  London. 
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distorted  trisoctahedron ;  finely  white  in  color,  with  two  yellow  stains; 
irregalar,  uneven  surface,  and  with  a  deep  octahedral  impression  on 
one  side.  It  wonld  perhaps  cut  to  better  advantage  if  it  were  cleaved, 
in  which  case  it  would  probably  produce  two  fine  stones  of  over  1  carat 
each.  The  Burlington  stone  had  a  faint  greenish  color,  which  may  be 
entirely  exterior,  as  is  the  case  with  the  diamond  described  from  the 
Oregon  locality.  This  crystal  is  an  elongated  twin,  being  tetrahedral 
in  general  form,  and  hence  could  be  cut  into  a  pear  shape  to  better 
advantage  than  into  a  brilliant. 

Professor  Hobbs  writes  that  the  Sankville  and  the  Burlington  dia- 
monds were  found  in  the  ^^  Kettle  moraine"  of  the  Lake  Michigan  lobe, 
like  the  other  Wisconsin  diamonds  referred  to  farther  on.  The  Sauk- 
ville  stone  is  from  the  widened  portion  (interlobated)  of  the  moraine 
between  the  Green  Bay  and  the  Lake  Michigan  lobes.  The  other  is 
located  on  a  cuspate  portion  of  the  moraine  of  the  Lake  Michigan 
lobe  near  the  boundary  of  Illinois.  These  finds  have  considerable 
interest. 

A  diamond  crystal  was  also  found  in  1886  by  Mr.  Louis  Endlich, 
of  Kohlsville,  Washington  County,  Wisconsin.  It  was  examined  by 
Prof.  William  H.  Hobbs,  and  found  to  be  a  rhombic  dodecahedron 
of  pale-yellow  color,  20  millimeters  in  length  and  13  millimeters  in 
width,  with  an  average  thickness  of  10  millimeters,  and  strongly 
resembling  the  stone  found  at  Eagle,  Wisconsin.  The  crystal  is 
somewhat  distorted.    Its  weight  is  21  carats. 

The  diamonds  found  at  Eagle,  Oregon,  and  Kohlsville  are  of  the 
same  crystalline  form,  each  having  the  faces  of  the  dodecahedron 
showing  vicinal  planes  of  the  hexakisoctahedron.  The  faces  show 
also  irregularities  and  depressed  areas.  The  diamonds  found  at  Eagle 
and  Kohlsville  are  "Cape  white,"  a  very  pale  yellow;  the  one  found 
at  Oregon  is  almost  white,  with  a  faint  greenish  tint.  In  regard  to 
their  occurrence  in  Wisconsin,  the  interesting  problem  is  readily  solved 
on  examining  Professor  Chamberlin's  glacial  map,  where  Eagle,  Kohls- 
ville, and  Oregon  are  all  seen  to  lie  on  the  "Kettle  moraine'^  of  the 
later  Glacial  epoch.  These  diamonds  were  evidently  transported  from 
the  north  to  the  points  at  which  they  were  found.  If  one  studies  from 
these  points  the  ice  movements  as  indicated  by  the  traces  of  the  glacier, 
one  will  readily  see  that  these  diamonds  undoubtedly  have  a  common 
origin,  possibly  in  the  northeastern  part  of  the  State,  on  the  middle 
line  of  the  Green  Bay  lobe,  or  x)erhap8  in  a  still  farther  northeasterly 
direction.  It  is  therefore  of  remarkable  interest  to  find  that  along  the 
State  line,  in  the  vicinity  of  the  Menominee  River,  basic  eruptive 
rocks  are  present  in  graphitic  slates;  and  hence  it  is  not  improbable 
that  the  origin  of  the  diamonds  is  of  this  character,  as  is  the  case 
in  South  Africa.  The  locality  is  one  that  has  been  little  searched,  and 
it  is  highly  probable  that  diamonds  may  yet  be  found  there.  The 
diamonds  of  the  Plum  Creek  district  apparently  diflTer  in  their  source. 
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altboagb  they  were  found  only  a  few  miles  from  the  Kettle  moraine, 
and  may  possibly  have  been  washed  out  of  the  Menominee  under  the 
glaeial  action  in  this  region;  but  they  probably  had  their  source  in  the 
region  of  the  Pigeon  River,  where  the  geological  conditions  are  iden- 
tical with  those  observed  on  the  Menominee. 

There  were  recently  for  a  time  in  the  possession  of  Mr.  H.  Vrees- 
lander,  of  New  York  City,  three  diamond  crystals  sent  by  Mr.  A.  F. 
White,  of  Butte,  Montana,  and  claimed  to  have  been  found  in  that  State. 
One  was  a  trigonal  trisoctahedrou,  1^^  carat,  with  large  oval  markings 
over  the  entire  crystal,  which  was  of  a  faint  yellow;  one  side  of  it  was 
broken.  The  second  was  an  octahedron  of  one-sixteenth  carat,  with 
rounded  faces,  an  apparent  twinning  being  visible  on  the  edges;  this 
was  also  a  faint  yellow  in  color.  The  third  was  an  acute  octahedron 
of  one-thirty-second  carat,  with  dulled  faces,  giving  it  a  ground-glass 
effect,  and  showing  a  considerable  growth  on  the  octahedral  faces, 
although  the  edges  of  the  crystal  were  long  and  not  so  well  developed. 
Some  investigation  is  to  be  carried  on  at  the  locality. 

The  annual  reports  of  the  condition  and  production  of  the  great 
South  African  diamond  mines  have  been  presented  with  extreme  full- 
ness. The  leading  points  of  general  interest  are  summed  up  and 
included  here,  this  being  so  important  an  element  in  the  world's  pro- 
duction of  gems. 

The  following  statement  of  the  condition  of  the  diamond-mining  indus- 
try is  gathered  from  the  admirable  report  of  Mr.  Gardner  F.  Williams, 
manager  of  the  De  Beers  Diamond  Mining  Company,  Limited,  and 
formerly  of  Oakland,  California: 

The  two  leading  mines,  the  De  Beers  and  the  Kimberley,  the  only  ones 
that  are  much  worked  at  present,  give  the  following  statistics  for  the 
year  ending  June  30,  1896: 

The  output  of  '<  blue* ground '^  at  the  De  Beers  mine  was  1,554,225 
loads  (16  cubic  feet  to  a  load);  at  the  Kimberley  mine  1,143,884  loads 
(together  with  67,470  loads  of  "reef- rock"  or  waste);  the  total  lor  both 
being  2,698,109  loads  of  blue-ground,  as  against  2,525,717  for  the  year 
before;  an  increase  of  101,083  loads.  The  cost  per  load  at  the  De 
Beers  mine  was  4s.  7.7d.,  as  against  4s.  3.6d.  the  previous  year;  at  the 
Kimberley  mine  4s.  10.3d.,  as  against  6s.  2.6d.  the  previous  year.  On 
June  30, 1895,  there  were  in  sight  at  the  De  Beers  mine  about  3,300,000 
loads  of  blue-ground.  As  new  workings  have  been  carried  down,  the 
amount  revealed  between  the  1,000  foot  and  1,200-foot  levels  is  esti- 
mated at  4,400,000  loads;  giving  a  total  of  7,700,000  loads.  Deducting 
from  this  the  output  (as  above)  of  over  1,500,000  loads,  there  remain 
fully  6,000,000  loads  in  sight;  an  amount  equal  to  about  four  years' 
demand. 

At  the  Kimberley  mine  at  the  close  of  last  year  some  1,800,000  loads 
were  in  sight  above  the  1,200-foot  level;  the  carrying  down  of  the 
^< Prospect  shaft"  to  1,520  feet  and  the  opening  of  intermediate  levels 
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every  40  feet  have  revealed  about  3,300,000  loads  more;  making  in  all 
over  5,000,000.  Deducting  the  output  for  the  year  of  somfewbat  over 
1,000,000  loads  (as  above),  leaves  about  4,000,000  loads  now  in  sight; 
again  about  four  years'  supply  at  present  rates  of  output 

At  the  De  Beers  mine  the  water  removed  amounted  to  an  average  of 
3,877  gallous  per  hour,  as  against  5,231  the  previous  year;  at  the  Kim- 
berley,  7,894  gallons  per  hour,  as  against  9,882  before.  A  tunnel  has 
been  carried  around  this  mine  at  the  top  of  the  melaphyr,  to  prevent 
surface  water  from  getting  down  into  the  loose  debris  in  the  open  mine; 
this  has  proved  very  successful,  and  no  '^  mud-rushes  "  have  occurred 
since. 

The  De  Beers  mine  has  not  been  deepened,  the  ^'rock-shaft  "  remain- 
ing at  1,233  feet;  but  a  tunnel  on  the  1,200-foot  level  has  been  com- 
pleted, and  the  main  rock-chute  from  the  levels  above  connects  with 
it.  This  tunnel,  955  feet  long,  was  driven  to  the  northeastern  side  of 
the  mine,  in  order  to  give  better  ventilation  to  thatx>ortion  of  the  work- 
ings, and  has  had  the  desired  effect.  The  Kimberley  mine  has  reached 
the  greatly  increased  depth  of  1,585  feet  on  the  <' Prospect  shaft" 
above  mentioned,  and  levels  have  been  opened  in  this  deep  portion 
every  40  feet. 

The  following  table  gives  the  amount  of  '< blue-ground"  brought  up 
and  placed  for  treatment: 

Amount  of  **  blue-ground  "  brought  up  and  placed  on  the  floors  ready  for  treatment. 


De  Been.       ^     Kimberley. 

Total. 

On  June  30.  1895 

Loads. 
1. 1>74. 127 

Loads. 
725  lOfi 

Loads. 
2,699,233 
2, 698, 109 

OutDut  for  the  Yeftr 

1, 554, 225           1- 143-  fi84 

Total 

1,868,990 

3, 528, 352 

5,  397, 342 
2, 597, 026 

Washed  and  cnuhed  daring  the 
year 

1, 505, 631 

1, 031, 395 

J  vtmm.  ...................    ....... 

Remaining  June  30,  1896. . 

1, 962, 721 

837,595 

2, 800, 316 

A  considerable  amount  of  the  material  remaining  on  the  floors  is  of 
the  kind  known  as  ^'hard  blue,"  or  ^^umps,"  which  does  not  readily 
disintegrate  by  exposure.  Much  of  this,  however,  is  now  crushed  by 
improved  machinery. 

The  output  from  the  De  Beers  mine  has  been  materially  reduced  by 
scarcity  of  native  labor  and  by  interruption  from  '^mud  rushes"  on 
certain  of  the  levels,  surface  w^ater  getting  access  to  the  loose  material 
and  breaking  into  the  workings. 

The  2,597,000  loads  of  material  washed  and  crushed  during  the  year 
from  the  two  mines  yielded  2,363,000  carats  of  diamonds;  so  that  the 
average  yield  has  been  0.91  carat  per  load,  as  against  0.85  carat  for  the 
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year  previous.    The  total  cost  of  inining  and  washing  has  averaged 
7s.  O.ld.  per  load,  as  compared  with  Gs.  10.8d.  the  year  before. 

As  diamonds  are  now  valued  at  the  general  rate  of  about  30b.  per 
carat,  the  proceeds,  on  the  basis  of  0.91  carat  per  load,  would  be  ab<»ut 
£fl  7s.,  from  which  the  cost  of  7s.  a  load  is  to  be  deducted.  The  com- 
pany, however,  did  not  realize  quite  this  amount,  as  they  contracted 
with  a  syndicate  to  take  the  entire  yield  of  the  year  at  278.  6d.  per 
carat.  The  net  proceeds,  therefore,  as  given  in  the  report  of  Mr.  Cecil 
Rhodes,  are  £1,900,000. 

One  very  large  diamond  was  obtained  at  the  De  Beers  mine,  on  the 
840-foot  level,  in  June  last.  It  was  a  pale-yellow  octahedron  of  503^ 
carats,  but  somewhat  flawed  and  cracked.  In  size  this  is  the  largest 
stone  yet  obtained  from  the  mines  of  this  district. 

In  his  report  Mr.  Cecil  Rhodes  dwells  on  the  financial  history  of  the 
De  Beers  Consolidated  Company  since  its  formation  in  1888.  It  then 
owed  £5,000,000 ;  its  indebtedness  now  is  £3,500,000.  In  the  intei-val  it 
has  not  only  paid  large  dividends,  but  has  bought  £1,250,000  worth  of 
consols,  and  has  purchased  the  Wesselton,  Gordon,  Bulfcmtein,  and 
Dutoitspan  mines.  These  acquisitions,  which  comprise  all  the  impor- 
tant mines  immediately  adjacent,  and  are  now  nearly  complete,  have 
been  made  with  the  profits  alone,  and  not  by  any  increase  of  capital. 
In  the  last  year,  out  of  the  net  profit  of  £1,900,000,  the  amount  paid  in 
dividends  was  £1,500,000,  and  the  rest  has  been  spent  for  expenses  and 
the  purchase  of  the  new  Gordon  mine.  The  diamonds  obtained  were 
all  taken  by  a  syndicate  at  27s.  6d.  a  carat,  up  to  200,000  carats  a  month. 
This  syndicate  has  its  branches  and  connections  all  over  the  world,  and 
disposes  of  the  diamonds  at  a  profit.  The  same  arrangement  has  been 
made  with  it  to  June  30,  1897,  and  an  option  extepded  to  Decem- 
ber 31. 

A  curious  feature  reported  by  a  correspondent  of  the  Jeweler's  Cir- 
cular, September  23, 1896,  page  7,  is  the  fact  that  great  numbers  of 
valuable  diamonds  are  in  the  possession  of  native  African  chiefs,  often 
far  remote  from  the  mines.  These  were  accumulated  in  former  years, 
when  supervision  was  less  thorough  and  the  native  laborers  had  large 
opportunities  for  theft.  Many  were  sold  to  the  ^<  L  D.  Bs."  (illicit  dia- 
mond buyers)  on  the  spot,  but  many  also  were  retained  and  taken 
home  by  the  men  on  their  return  to  their  tribes;  and  these  for  the 
most  part  went  into  the  hands  of  the  negro  chiefs.  Indeed,  it  was 
often  made  a  condition  by  a  chief  that  anyone  of  his  people  who  went 
to  work  in  the  mines  should  bring  him  back  a  diamond  as  a  present; 
and  this  condition  was  enforced  by  severe  punishment,  or  even  death, 
in  case  of  failure.  As  a  consequence,  many  of  the  chiefs  obtained 
numbers  of  fine  stones,  which  they  treasure  more  as  charms  or  talis- 
mans than  for  their  commercial  value,  of  which  they  had  little  knowl- 
edge. Of  late  some  enterprising  parties  have  made  long  journeys  into 
the  uncivilized  regions,  with  no  little  risk  and  hardship,  to  endeavor 
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to  procure  some  of  these  diamonds  by  barter.  In  some  cases  the  chiefs 
refuse  to  sell  at  all;  in  others  they  demand  impossible  prices;  bat  some 
have  been  obtained,  chiefly  for  liquor,  and  especially  for  guns.  One 
trader  thus  procured  six  diamonds  of  more  than  200  carats  each;  and  a 
small  company  has  secured  in  four  months  diamonds  worth  £35,000  at 
the  mines. 

In  the  Bingara  diamond  field,  according  to  the  report  for  1895  of  the 
department  of  mines  and  agriculture  of  New  South  Wales,  some 
work  is  going  on  steadily,  and  the  new  locality.  Boggy  Gamp,  has 
attracted  a  good  deal  of  attention.  Some  300  acres  of  diamantiferous 
"ground"  had  been  taken  up  here,  and  several  parties  were  actively 
operating.  Only  two  of  these  had  obtained  important  results  up  to  the 
end  of  1895,  one  having  taken  about  3,000  stones  from  the  washings, 
and  the  other  1,100.  The  total  value  of  these  is  about  £400.  They 
are  not  large,  averaging  about  three  to  a  carat,  though  a  few  have  been 
found  of  greater  size,  up  to  2  carats.  For  these  rather  small  diamonds 
there  is  not  very  much  demand,  and  as  the  deposits  have  been  known 
and  worked  more  or  less  for  some  years,  it  does  not  seem  likely  that 
they  contain  many  large  stones  or  can  become  important  factors  in  the 
world's  diamond  supply.  The  stones  are  washed  from  a  pebbly  drift, 
overlain  by  basalt,  and  resting  upon  granite;  the  drift  also  yields  some 
tin  ore.  There  seems  to  be  a  large  development  in  New  South  Wales  of 
a  condition  similar  to  that  of  the  "sublava"  gravels  of  California,  old 
river  channels  filled  by  igneous  outflows,  and  yielding  gold,  platinum, 
and  here  diamonds,  being  described  in  various  parts  of  the  colonial 
report.  Comparing  the  conditions  with  those  of  South  Africa,  the  Gov- 
ernment geologist,  Professor  Putnam,  states  that  the  area  occupied  by 
the  diamond-bearing  river  drift  is  quite  extensive,  and  he  believes  that 
the  source  of  the  diamonds  will,  in  time,  be  traced  to  volcanic  "pipes," 
as  at  Kimberley,  but  that  the  area  is  so  largely  covered  by  the  basaltic 
flows  that  the  pipes  are  concealed  from  observation. 

To  those  interested  in  the  use  of  the  diamond  for  industrial  purposes 
the  following  fact  may  be  of  interest: 

In  reference  to  bort,  which  is  extensively  used  for  slicing,  engraving, 
and  polishing,  a  case  has  recently  come  up  in  the  Kew  York  custom- 
house from  which  it  appears  that  this  name,  or  that  of  diamond  dust, 
is  to  some  extent  used  commercially  for  a  polishing  powder  composed  of 
lime  and  silica.  A  New  York  firm  imported  some  of  this  material  under 
a  name  which  was  translated  "polishing  powder"  in  the  invoice,  and 
then  objected  to  paying  the  2  per  cent  duty  upon  it,  on  the  ground 
that  it  should  be  admitted  free,  as  diamond  dust  or  bort.  Analysis 
showed  its  composition,  but  the  importer  testified  that  it  was  commer- 
cially known  as  bort  or  diamond  dust.  The  decision  was,  that  even 
were  this  the  case,  the  provision  for  free  admission  was  intended  only 
for  the  real  bort,  and  should  not  cover  other  substances  that  might  be 
merely  so  called — presumably  for  the  purpose  of  evading  the  duty. 

In  the  report  of  the  department  of  mines  and  agriculture  of  New 
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South  Wales  for  1895  is  a  valuable  report  upon  diamond  drills,  their  use, 
results,  and  cost.  The  department  has  a  superintendent  of  diamond 
drills,  Mr.  W.  H.  J.  Slee,  under  whose  direction  drills  are  rented  and 
operated,  and  who  presents  and  tabulates  the  year's  work.  In  1895  the 
entire  depth  bored  was  299  feet,  scarcely  more  than  half  that  in  the 
year  previous.  The  total  cost  for  boring  was  somewhat  reduced,  being 
$7.34  instead  of  $8.73  per  foot.  The  amount  of  diamonds  used,  how- 
ever, was  very  much  greater,  their  value  being  90  cents  per  foot,  as 
against  18  cents  per  foot  the  year  previous — a  result  due  to  great  hard- 
ness in  the  rock  bored.  The  average  rate  of  boring  was  9.34  inches  per 
hour;  most  of  it  a  4- inch  bore  through  porphyry,  in  the  gold  mines  at 
Captains  Flat. 

A  writer  in  the  Engineering  and  Mining  Journal  gives  a  description 
of  a  simple  outfit  for  a  miner  or  prospector  looking  for  diamonds  in 
placer  beds.  After  classifying  the  gold  and  diamond  placers  of  Brazil 
and  California  under  three  groups,  as  (1)  surface  'and  ravine  diggings 
(the  ''dry  diggings"  of  the  first  African  discoveries),  (2)  river  beds, 
either  at  low  water  or  exposed  by  artificial  diversion  (the  "river  dig- 
gings" of  Africa),  and  (3)  ancient  river  beds,  covered  by  volcanic  out- 
flows or  otherwise  no  longer  occupied  by  streams,  he  recommends  to  the 
diamond  seeker  the  following  outfit:  A  light  pick,  a  shovel,  a  ''  miner's 
wallet,"  or  long  bag  for  carrying  the  gravel,  etc.,  to  water  (size  4  feet 
H  inches  long  by  a  foot  and  a  half  across),  and  two  screens  or  *'  riddles" 
with  meshes  of  three-fourths  and  one  eighth  inch,  respectively, 
together  with  a  tub  for  washing,  easily  made  by  cutting  a  barrel  in 
half,  or  else  a  rubber  bath  tub,  and  a  sheet  of  rubber  cloth  to  sort  the 
washed  gravel  upon.  To  examine  it  he  should  have  a  watchmaker's 
lens  (two  powers)  and  a  hardness  scale,  made  by  fixing  a  chip  of  dia- 
mond, one  of  corundum,  and  one  of  quartz,  with  lapidary's  cement,, 
into  the  end  of  a  piece  of  glass  tubing  or  of  a  pencil  from  which  the 
rubber  has  been  removed.  The  lapidary's  cement  melts  easily  over  a 
spirit  lamp,  may  then  be  easily  molded  with  the  fingers,  and  becomes 
very  hard  and  firm. 

To  examine  for  diamonds,  the  coarse  riddle  is  fastened  above  the  fine 
one,  the  gravel  put  into  the  upper  one,  and  all  immersed  in  the  tub  and 
washed  and  shaken.  The  coarse  stones  are  retained  in  the  upper  rid- 
dle, and  the  sand  and  earth  pass  through  both  into  the  tub,  leaving  all 
the  finer  gravel  in  the  lower  riddle.  This  latter  is  detached  from  the 
other,  and  its  contents  are  again  washed  and  shaken,  till  the  heavier 
portions  have  settled  at  the  bottom ;  it  is  then  quickly  turned  out  on  the 
rubber  sorting  cloth,  'which  should  be  spread  close  by.  The  heavier 
stones  will  then  be  on  the  top,  and  may  be  examined  with  the  lens  and 
the  hardness  scale. 

The  writer  of  the  article  states  that  he  has  had  much  experience  in 
the  Brazilian  placers,  and  believes  that  such  simple  directions  will  have 
value,  as  there  are  frequent  inquiries  from  miners  and  prospectors,  and 
very  little  definite  information  is  to  be  found  in  published  authorities. 
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To  the  above-described  outfit  may  be  added  a  simple  silver,  iron,  or 
bronze  ring,  with  a  natural  octahedron  of  diamond  brazed  in  it  for  a 
hardness  test ;  also  some  sheets  of  emery  paper,  or  paper  coated  with  car- 
borundum, so  that  when  a  stone  is  found  that  resembles  a  diamond,  if 
it  be  rubbed  for  a  few  moments  on  the  paper  and  any  visible  mark  be 
made  on  it,  one  can  be  sure  that  it  is  not  a  diamond. 

During  1896  a  long  trial  was  conducted  in  the  United  States  circuit 
court  to  determine  whether  or  not  certain  firms  had  violated  the  con- 
tract-labor laws  by  bringing  in  diamond  cutters  and  polishers.  It  was 
decided  in  the  negative.  During  this  trial  a  large  amount  of  valuable 
testimony  bearing  on  the  history  of  diamond  cutting  in  the  United  States 
wa»  taken,  nearly  everyone  who  had  ever  engaged  in  this  industry  being 
called  upon  to  testify. 

The  remarkable  discovery  of  Prof.  Henri  Moisson,  of  the  Institute 
of  France,  alluded  to  in  the  last  report  (page  904),  of  a  method  for  pro- 
ducing diamonds  artificially  by  the  rapid  cooling  of  highly  carbonized 
iron  from  fusion  at  very  high  temperatures,  whereby  the  exterior  is  solid- 
ified, and  the  interior  thus  becomes  subject  to  an  enormous  pressure,  has 
not  led  to  any  commercial  results,  as  the  diamond  crystals  thus  obtained 
are  extremely  minute.  But  it  has  great  scientific  interest  and  has 
been  drawn  into  relation  also  with  the  occurrence  of  diamond  carbon 
in  meteorites.  At  the  reception  tendered  him  October  27, 1896,  by  the 
united  scientific  societies  of  Kew  York,  Professor  Moisson  peiibrmed 
his  classic  experiment  of  producing  artificial  diamonds  by  the  method 
described  in  the  last  report.  He  was  successful,  and  at  the  time 
stated  that  he  had  performed  the  experiment  300  times  without  failure, 
but  that  not  more  than  one-half  of  a  carat  of  diamond  was  produced 
by  the  300  experiments. 

Professor  Bossel,  of  the  University  of  Berne,  has  undertaken  an 
inquiry  as  to  the  possible  presence  of  diamond  carbon  in  very  hard 
steels,  and  in  some  extremely  tough  varieties  of  iron  from  the  bottom 
of  blast  furnaces,  where  the  pressure  is  very  great.  The  result  has 
proved  the  correctness  of  this  suggestion,  as  Professor  Rossel  has 
obtained  from  such  sources  minute  particles  having  octahedral  crys- 
tallization and  presenting  all  the  physical  properties  of  diamond.  The 
largest  of  these  do  not  exceed  half  a  millimeter  in  diameter,  but  they 
suggest  the  possibility  of  more  important  results  in  the  course  of  future 
experiment.^ 

Among  various  fraudulent  schemes  resorted  to  for  the  purjmse  of 
deceiving  the  public  regarding  diamonds,  a  notably  ingenious  one  has 
been  exposed  during  the  past  year.  Certain  parties  operating  in  Phila- 
delphia as  a  center,  and  claiming  to  have  branches  in  New  York  and 
other  cities,  by  large  signs  and  extensive  advertisements  in  the  papers, 
annonnced  extraordinary  opportunities  for  procuring  genuine  diamonds 
at  $1  each,  and  had  a  display  window  tilled  with  the  supx>osed  gems  in 

*  Jonmal  Officiel  Illustr^  de  rExpositinn  Xationale  Suisse.  1896. 
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showy  settiiigs.  Bvery  tenth  stone  was  to  be  a  real  diamond ;  the  rest 
were  announced  as  <^  genuine  white  topaz,  Impossible  to  detect  from 
diamond."  Exx>erts  were  "defied  to  distinguish  them,"  etc.  The 
Pennsylvania  Retail  Jewelers'  Association,  through  its  officers,  under- 
took an  investigation  and  laid  the  facts  before  the  district  attorney  as 
a  fraudulent  lottery.  The  "  white  topaz  diamond  "  proved  to  be  cheap 
paste,  and  the  settings  to  be  5-carat  gold  only.  As  to  the  one-tenth 
of  true  diamonds  no  evidence  was  obtained,  and  their  existence  was 
highly  uncertain.  Proceedings  have  also  been  begun  against  the  same 
party  for  similar  practices  in  Cleveland  and  Providence,  the  claims 
aggregating  over  $12,000.  This  system  of  deception  has  been  set  on 
foot  in  nearly  every  large  city  in  the  United  States. 

GENESIS   OF   THE   DIAMOND.  ^ 

* 

There  has  recently  been  published  a  volume  of  small  size,  but  of 
especial  interest  and  importance,  in  regard  to  the  origin  of  diamonds. 
This  is  none  other  than  the  x>osthumou8  issue  of  the  fiill  pax)ers  of  the 
late  Prof.  H.  Carvill  Lewis,  edited  by  his  friend,  Prof.  T.  G.  Bonney,  of 
London.^  It  will  be  remembered  that  Professor  Lewis  was  the  first  to 
present  a  clear  and  definite  theory  of  the  origin  of  the  South  African 
diamonds,  as  resulting  from  the  intrusion  of  igneous  rocks  into  and 
through  carbonaceous  shales,  and  the  crystallization  of  the  carbon 
throughout  the  rock  as  it  cooled,  from  hydrocarbons  distilled  from  the 
shale  that  had  been  broken  through.  These  views,  now  for  the  most 
part  accepted,  and  subsequently  confirmed  by  other  and  very  interest- 
ing parallel  discoveries,  he  presented  in  two  papers  read  before  the 
British  Association  for  the  Advancement  of  Science  at  its  meetings 
held  in  1886,  at  Birmingham,  and  in  1887,  at  Manchester.  Before  he 
was  able,  however,  to  prepare  them  for  publication  and  carry  them  to 
the  greater  completeness  that  he  desired,  Professor  Lewis  succumbed 
to  an  attack  of  typhoid  fever,  which  removed  one  of  the  most  brilliant 
and  capable  of  the  rising  scientists  of  this  country.  Agreeably  to 
his  expressed  wishes,  his  material  was  intrusted  to  his  friend  and 
colaborer,  Prof.  George  H.  Williams,  of  Johns  Hopkins  University;  but 
by  a  strange  fatality,  before  the  latter  had  time  to  arrange  and  edit 
these  papers,  he  too  fell  a  victim  to  the  same  disease  in  1894.  The 
work  was  then  committed  to  Professor  Bonney  and  is  at  last  given  to 
the  scientific  world. 

The  book  consists  of  an  introdactory  note  by  Mrs.  Lewis;  a  preface 
by  Professor  Bonney;  the  two  papers  of  Professor  Lewis  himself,  with 
some  later  notes  and  references  by  the  editor;  a  brief  account  of  similar 
material  from  other  localities,  belonging  to  Professor  Lewis,  also  by 


*  Papers  and  Notes  on  the  Greneels  and  Matrix  of  the  Diamond,  by  the  late  Henry  Carvill  Lewis, 
M.  A.,  F.  6. 3.,  professor  of  mineralogy  in  the  Academy  of  Natural  Sciences,  Philadelphia,  profesaor  of 
geology  in  Haverford  College,  tJ.  S.  A.  Edited  from  his  unpublished  MSS.  by  Prof.  T.  G.  Bonney, 
B.  Sc.,  LL.  D.  F.  R.  S.,  etc.  Longmans,  Green  &.  Co.,  Londun  and  Bombay,  18U7.  Pages  xvi,  72. 
2  plates. 
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the  editor;  a  closing  note  on  some  other  mannscripts  of  Professor 
Lewis,  and  a  full  index.  There  are  also  two  plates  and  a  number  of 
smaller  illustrations,  the  latter  from  Professor  Lewis's  own  drawings. 

The  first  paper,  ^<0n  a  diamond-bearing  peridotite  and  on  the  his- 
tory of  the  diamond"  (1886),  is  brief,  dealing  with  the  general  character 
and  occurrence  of  tlie  diamantiferous  rock  at  Kimberley  and  outlining 
Professor  Lewis's  theory. 

The  second  paper,  "The  matrix  of  the  diamond''  (1887),  is  more 
extended,  and  goes  into  an  exhaustive  discussion  and  comparison  of  the 
various  aspects,  contents,  and  alterations  of  the  rock,  which  he  finds 
to  be  different  from  any  previously  described,  and  therefore  proposes 
for  it  the  name  kimberlite.  Its  main  character  is  that  of  a  highly  basic 
porphyritio  peridotite,  filled  with  olivine  crystals  and  grains,  more  or 
less  altered,  and  various  other  minerals,  serpentine,  tremolite,  etc.,  with 
bronzite,  rutile,  perofskite,  pyrope  garnets,  micaceous  minerals,  and 
other  forms,  and  at  times  brecciated  in  structure,  filled  with  fragments 
of  carbonaceous  shale  brought  up  from  below.  The  shales  are  of  Tri- 
assio  age,  the  <<  Karoo  beds"  of  that  region,  and  the  intrusion  of  the 
peridotite  in  the  great  "pipes"  or  chimneys  that  constitute  the  mines 
is  therefore  proved  to  be  of  a  later,  though  not  exactly  determined 
period. 

The  question  has  sometimes  been  raised  whether  the  diamonds  them- 
selves may  not  have  been  carried  up  from  a  deeper  source  in  rock  below, 
instead  of  originating  in  the  peridotite,  and  the  occurrence  of  broken 
.  crystals  has  been  cited  in  support  of  this  view.  Professor  Lewis,  how- 
ever, disposes  very  completely  of  this  idea  in  two  ways:  He  refers  to 
the  well-known  fact  that  each  of  the  great  mines  or  "pipes"  yields 
diamonds  that  liave,  in  some  respects,  a  type  or  character  peculiar  to 
that  one  and  different  from  the  others;  so  that  African  experts,  and 
even  those  who  have  never  been  there,  can  recognize  from  which  mine 
any  diamond  has  come.  Further,  as  to  the  broken  crystals,  he  shows 
that  breakage  not  unfrequently  occurs  after  the  diamonds  are  removed 
Arom  the  rock,  and  points  out  that  this  is  a  result  of  strain  in  their  for- 
mation, as  indic^ited  by  micix>scopical  and  optical  examination,  and  that 
Buoh  a  conditiou  is  known  to  produce  ruptures  and  explosions  in  other 
minerals.  It  may  be  added  here,  although  Professor  Lewis  does  not 
speak  of  it,  tliat  many  crystals  must  be  broken  in  the  blasting  of  the 
rook,  the  shoveling  and  carting  of  the  loosened  material,  and  the  various 
mochanioal  princesses  employed  at  the  mines,  and  that  pieces  of  such 
biHiken  tu^stals  would  be  separated  and  scattered  to  various  parts  of 
the  dun)ping  tloors,  never  to  be  recognized  as  fragments  of  the  same 
one  when  finally  reiH^vereil  perhaps  at  very  different  times. 

The  nn^k  itsolf  is  a  dark  green  compact  material,  resembling  serpen- 
tine, and  containing  a  large  proiH>rtiou  of  olivine  in  grains  and  crystals; 
several  green  minerals  that^  from  the  resemblance  of  their  color,  are 
not  eottspiouous  tVi>m  the  gn>und  mass  (enstatite,  chrome-diopside, 
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smaragdite,  and  bastite) ;  a  mica,  probably  biotite,  more  conspicuous 
and  quite  abundant,  and  frequent  grains  of  pyrope  garnet,  sometimes  of 
gem  quality  and  iniscalled  <<Gape  rubies."  Of  smaller  disseminated 
minerals  are  to  be  noted  perofskite,  quite  frequent,  and  magnetite, 
cliromite,  ilmenite,  and  picotite,  less  so,  though  common.  Bare  and 
minute  occurrences  are  apatite,  epidote,  orthite,  tremolite,  tourmaline, 
rutile,  sphene,  and  leucoxene.  As  decomposition  products  there  are 
serpentine  and  calcite,  abundant,  and  zeolites,  chalcedony,  and  talc, 
also  cyanite  ( f  )•  These,  with  the  diamonds  and  the  included  fragments 
of  carbonaceous  shale,  make  up  the  contents  of  this  remarkable  rock. 

Professor  Lewis  then  goes  into  a  detailed  account  of  the  mode  of 
occurrence  of  these  minerals,  beginning  with  the  most  conspicuous 
species — the  olivine — which  is  remarkable  for  its  fine  cleavage  surfaces 
and  very  interesting  in  its  alterations.  These  are  chiefly  (1)  into  ser- 
pentine, proceeding  from  without  inward,  and  penetrating  along  crev- 
ices and  fractures,  also  sometimes  in  the  form  of  chrysotile,  producing 
a  velvety  border  or  coating  to  the  grain;  (2)  tremolite,  more  internal, 
the  fibrous  structure  developing  parallel  to  the  vertical  axis  and  domes 
of  the  olivine  crystals;  (3)  when  both  these  alterations  are  present  and 
have  gone  so  far  as  to  obliterate  most  or  all  of  the  olivine,  a  talc  like 
substance,  intervenes  between  them,  in  whieh  are  developed  minute 
needles  qf  rutile,  arranged  parallel  to  the  faces  of  the  olivine  crystal. 
The  rock  contains  every  stage  of  these  changes,  from  pure  bright  unal- 
tered olivine  to  those  forms  that  have  borders  of  serpentine  or  chryso- 
tile, or  incipient  tremolite  fibers  within,  to  the  complete  alteration  just 
described.  The  relation  of  all  these  to  similar  phenomena  in  other 
rocks  and  in  meteorites  is  discussed  with  much  fullness. 

Professor  Lewis  then  takes  up  the  smaragdite,  chrome-diopside, 
bastite,  and  enstatite  (or  bronzite,  for  it  is  just  on  the  line  between  the 
two  varieties).  The  two  first  named  are,  in  some  cases,  fine  enough 
in  color  and  clearness  to  yield  gems,  and  also  sometimes  the  bronzite. 
All  are  colored  by  chromium.  The  diopside  occasionally  gives  rise  to 
calcite  by  alteration. 

The  mica  is  next  considered.  As  all  who  are  familiar  with  the  rock 
are  aware,  it  is  the  most  prominent  of  the  contained  minerals  to  the  eye. 
It  is  somewhat  anomalous  in  character,  being  chemically  a  biotite,  but 
optically  nearer  to  phlogopite.  It  occurs  in  several  distinct  ways :  (1 )  as 
included  crystalline  masses  or  plates,  apparently  an  original  ingredient 
of  the  rock;  (2)  surrounding  grains  of  pyrope;  (3)  rarely  as  a  result  of 
the  alteration  of  enstatite;  and  (4)  as  a  metamorphic  product  from  the 
included  fragments  of  shale;  and  the  first  form  has  produced,  by  hydra- 
tion, the  vermiculite  variety  called  vaalite,  which  occurs  freely  in  the 
decomposed  peridotite  so  largely  known  as  the  *^  blue  ground." 

After  referring  to  the  pyrope  garnets,  and  suggesting  that  the  vari- 
ous garnetiferous  serpentines  are  doubtless  derived  from  the  decompo- 
sition of  similar  peridotites,  as  further  indicated  by  their  likewise 
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containing  olivine,  bronzite,  chrome-diopside,  etc.,  tbe  aathor  mentions 
another  variety  of  garnets  as  found  in  this  rock,  very  small,  very  bril- 
liant, very  bard,  colorless  or  greenish,  and  extremely  difficult  to  distin- 
guish from  small  diamonds.    These  he  is  inclined  to  refer  to  demantoid. 

The  remark  is  made  that  while  perofskite  is  familiar  in  various  non- 
feldspatbic  igneous  rocks,  it  has  not  been  found  in  peridotite  until 
Professor  Williams  recognized  it  in  the  peculiar  ropk  from  Syracuse, 
New  York,  and  that  later  Professor  Lewis  identified  it  in  the  similar  rock 
from  Isoms  Creek,  Kentucky,  where  it  had  been  previously  regarded 
as  anatase.  These  three  rocks — those  just  named  and  the  African — 
are  the  only  known  occurreuces  of  what  is  here  named  kimberl/te. 

After  going  into  some  particulars  as  to  the  minor  minerals  found  in 
this  rock.  Professor  Lewis  then  takes  up  the  base  or  ground  mass  and 
discusses  it  minutely.  He  terms  it  ^^a  more  or  less  homogeneous  ser- 
pentinous  mass,"  very  difficult  to  study  by  reason  of  its  decomposed 
condition,  consisting  now  of  a  mixture  of  serpentine  with  calcite  and 
some  other  products  of  alteration,  the  original  structure  being  wholly 
lost. 

Fragmental  inclosures  are  frequent,  '^botb  of  the  adjoining  shale  and 
diabase,  and  also  of  more  deeply  seated  granite,  gneiss,  eclogite,  and 
other  related  rocks."  Of  these  the  shale  predominates,  sometimes 
making  the  rock  a  breccia.  Tbe  shale  itself  is  highly  charged  with 
carbon,  so  as  to  be  quite  combustible;  but  the  included  fragments  are 
altered,  having  lost  their  carbon  and  become  harder,  sometimes  even 
metamorphosed  to  a  micaceous  structure,  as  before  referred  to.  In  size 
they  vary  from  large  masses,  in  the  upper  part  of  the  mines,  called  by 
the  workers  ^^floating-reef,"  to  small  fragments,  diminishing  in  number 
and  size  in  descending. 

The  author  goes  into  a  detailed  petrograpbical  and  chemical  discus- 
sion as  to  the  original  character  of  the  rock,  in  which  it  is  hardly  i>os- 
sible  to  follow  him  in  a  review,  and  finding  no  known  rock  that  presents 
identical  characters,  he  proposes  for  it  the  name  kimberlite.  This  he 
designates  as  ^<a  porphyritic  volcanic  peridotite  of  basialtic  structure," 
and  notes  three  forms  of  it9  occurrence:  (1)  kimberlite  proper,  a  typi- 
cal porphyritic  lava;  (2)  kimberlite  breccia,  the  same  rock  broken  and 
crushed  by  volcanic  movements  and  crowded  with  included  fragments 
of  shale;  (3)  kimberlite  tuff,  the  fragmental  and  tufaceous  portion  of 
the  same  rock.  These  varieties  graduate  into  one  another,  and  all 
occur  together  in  the  same  neck  or  crater,  the  second,  however,  being 
most  abundant  and  most  productive  of  diamonds. 

He  treats  of  the  origin  of  the  brecciated  structure,  which  has  caused 
much  discussion,  some  geologists  regarding  the  whole  rock  as  a  sort  of 
tufa  or  volcanic  mud,  while  others  hold  that  it  is  a  true  outpouring  lava 
that  has  carried  up  fragments  of  the  rocks  broken  through  in  its  course, 
and  has  since  been  largely  decomposed.  Professor  Lewis  urges  the 
latter  theory  strongly  and  supports  it  by  many  arguments,  while  the 
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editor.  Professor  Booney,  evidently  inclines  to  the  other  view,  advo- 
cated by  Prof.  W.  H.  HaddlestoDC  in  1885,  and  by  some  others.  There 
is  not  space  here  to  review  Professor  Lewis's  several  arguments  for  the 
true  igneons  character  of  kimberlite  aod  against  the  tiifaceous  theory. 
The  one  to  which  Professor  Boniiey  accords  chief  importance  is  the 
identity  of  the  rock  with  that  from  Syracuse,  New  York,  and  Elliott 
County,  Kentucky,  where  it  occurs  in  actual  dikes,  such  as  are  not  found 
in  tufas.  The  brecciated  character  which  is  so  marked  is  referred  by 
Professor  Lewis  to  three  causes,  acting  either  separately  or  perhaps 
together.  These  are  (1)  rapid  cooling  and  shrinkage;  (2)  ^^Mction 
brecciation,"  from  contact  with  the  wall- rock,  and  (3)  subsequent  move- 
ments and  explosions  in  the  crater  itself,  below.  He  illustrates  and 
parallels  the  first  of  these  from  meteorites,  to  some  of  which  this  rock 
bears  marked  resemblance  both  in  structure  and  in  contents,  and  the 
others  from  well-known  occurrences  in  terrestrial  volcanic  rocks. 

The  third  section  of  the  volume  is  occupied  with  a  detailed  account, 
firom  specimens  and  notes  of  Professor  Lewis,  of  the  two  other  known 
occurrences  of  kimberlite,  at  Syracuse,  New  York,  and  Willard,  Ken- 
tucky. The  identity  of  these  with  the  African  rock,  in  almost  all 
particulars,  is  remarkable,  and  as  they  form  definite  eruptive  dikes 
Professor  Lewis's  views  as  to  the  latter  are  strongly  confirmed. 

It  remains  only  to  call  attention  to  other  and  later  facts  which  tend 
to  bear  out  the  views  presented  in  this  remarkable  posthumous  article. 

The  presence  of  a  residual  hydrocarbon  in  the  rock  of  the  African 
diamond  mines  was  shown  by  an  interesting  and  important  observation 
of  Sir  Henry  E.  Boscoe,^  which  is  alluded  to  by  Professor  Lewis  in  his 
second  paper  and  has  frequently  been  cited  in  discussions  of  the  sub- 
ject. He  found  that  the  "  blue  ground,"  on  treatment  with  hot  water, 
yielded  an  aromatic  hydrocarbon,  which  he  was  able  to  separate  by 
digesting  the  blue  ground  with  ether  and  evaporating  the  solution.  It 
then  appeared  as  a  crystalline  aromatic  solid,  burning  with  a  smoky 
flame  (showing  it  rich  in  carbon),  volatile,  and  melting  at  50^  C. 

The  bearing  of  this  fact  on  Professor  Lewis's  theory  is  clear.  He 
holds  that  the  igneous  rock,  breaking  through  the  highly  carbonaceous 
Karoo  shales  (37.5  per  cent  of  carbon,)^  became  charged  with  vola- 
tilized hydrocarbons  distilled  from  the  shale,  and  that  in  cooling  these 
had  crystallized,  partly  into  diamonds  and  partly  into  the  many  car- 
bonadoes, larger  and  smaller,  which  are  distributed  through  the  rock. 
Professor  Eoscoe's  material  strongly  confirms  this  theory,  which  indeed 
he  himself  propounded. 

Daubr^e's  discussion  of  the  analogy  of  the  occurrence  of  diamond  in 
meteorites  and  in  the  South  African  kimberlite  appeared  in  the  Comptes 
Bendus,  1890,  pp.  110-118. 

On  September  22, 1886,  a  meteorite  fell  at  Novo  Urei,  in  the  province 


I  Proc.  Lit.  Pbilos.  Soc.  Mancheftter,  Vol.  XXIV,  1885,  p.  5. 

*  J.  £.  Whitfield,  analyst ;  see  Gems  and  Precious  Stones  of  Xorth  America,  by  G.  F.  Kona,  1889,  p.  83. 
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of  Pensa,  Russia,  which  was  foand  to  contain  about  1  x>er  cent  of  dia- 
mond carbon  in  the  form  of  gray  particles. 

In  1887  Mr.  Fletcher'  des<;ribed  the  new  mineral,  cliftonite,  a  black 
substance  with  a  hardness  of  2.5  and  a  density  of  2.12,  occurring  in  cubes 
with  faces  of  the  dodecahedron  or  tetrahexahedron  in  the  meteorite 
of  Youndegin,  West  Australia.  This  suggested  a  graphitic  alteration 
of  diamond,  a  view  taken  by  Brezina^  regarding  this  new  species  and 
certain  graphitic  crystals  of  cubic  type  observed  long  before  in  the 
Arva  meteorite  and  regarded  as  pseudomorphs  after  pyrite  by  Hai- 
dinger,'  but  later  by  Rose  as  after  diamond.*  Similar  crystals  were  also 
known  in  the  Sevier  iron  of  Cocke  County,  Tennessee. 

In  1891  the  discovery  of  diamond,  or  at  least  of  diamond  carbon,  in 
some  quantity  in  the  meteoric  iron  of  Canon  Diablo,  Arizona,  was 
announced  by  the  late  Prof.  A.  E.  Foote'  and  Dr.  George  A.  Koenig. 
In  July,  1892,^  Dr.  O.  W.  Huntington  gave  further  experiments  on  the 
same  material,  confirming  the  determination  of  Professors  Foote  and 
Koenig;  and  in  December  of  the  same  year  similar  results  were  pub- 
lished by  Mr.  M.  C.  Friedel.^  A  crucial  test  was  then  proposed  by  the 
author  and  carried  out  in  the  presence  of  Dr.  Huntington  at  the  World's 
Fair  at  Chicago,  September  11, 1893,  namely,  the  cutting  of  polished 
faces  on  pieces  of  diamond  with  some  of  the  carbon  powder  from  the 
cavities  of  the  Canon  Diablo  meteorite.^ 

In  the  meantime  Prof.  Henri  Moisson,  of  Paris,  had  been  making  his 
now  celebrated  experiments  on  the  artificial  i)roduction  of  diamonds 
from  the  cooling,  under  extreme  i)re8sure,  of  highly  carbonized  iron 
fused  in  a  specially  constructed  electric  furnace.* 

All  these  facts,  taken  together,  form  a  remarkable  series  of  confirma- 
tory evidence  for  the  views  advocated  by  our  late  countryman  in  regard 
to  the  production  of  this  most  precious  of  gems,  the  origin  of  which 
has  been  so  obscure  a  problem  in  mineralogy  and  geology.  Another 
point  of  great  scientific  interest  developed  in  the  course  of  these  investi- 
gations is  the  close  similarity,  both  in  composition  and  in  structure, 
existing  between  some  of  these  rarer  igneous  rocks  of  our  globe  and 
the  extra- terrestrial  visitants  that  come  to  us  from  space. 

It  is  a  matter  for  national  pride  that  this  remarkable  investigation 
should  have  been  made  by  an  American  scientist;  and  a  deep  debt  of 
gratitude  is  due  both  to  the  English  editor.  Professor  Bonuey,  for  this 
labor  of  love  alike  to  science  and  to  a  deceased  friend,  and  to  Mrs. 
Lewis,  who  has  so  carefully  sought  to  i>reserve  and  to  make  public  these 
papers  of  her  brilliant  and  lamented  husband. 

' Mineralogical  Magazine,  Vol.  VII,  p,  121. 

«  Ann.  Mu8.  Wien,  Vol.  IV,  1889,  p.  102. 

spoggendorff,  Annalen,  Vol.  LXVII,  1846.  p.  437. 

^Bescltr.  Met«or.,  1864.  p.  40. 

•Am.  Jour.  Sci.,  3d  aeries,  Vol.  XLTI.  1891,  pp.  413-417. 

*  Science,  p.  15. 

'Bull.  Soc.  Fran9aise  do  Miu6ralogje,  No.  9,  p.  258. 

•Am.  Jour.  Sci.,  Dec,  1893,  3d  series,  Vpl.  XLVI,  and  Mineral  Resources  for  1893,  pp.  683-685. 

*  Mineral  Besources,  1895,  pp.903,  904. 
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RUBY. 

NORTH  CAROLINA. 

Concerning  the  discovery  of  true  rubies  in  the  Cowee  Valley,  in 
Macon  County,  North  (Jarolina  (first  noticed  in  Mineral  Eesources  for 
1893,  p.  693;  more  fully  in  that  report  for  1894,  i>.  599,  and  again  last 
year,  p.  905),- it  is  of  interest  to  state  that  this  locality  has  lately  been 
visited  and  examined  by  the  eminent  authority,  Mr.  C.  Barrington 
Brown,  whose  joint  article  with  Professor  Judd  ^  on  the  ruby  mines  of 
Burma  was  reviewed  in  this  report  for  last  year.-  The  results  of  this 
investigation  are  to  be  presented  to  the  Royal  Society  of  London  in  a 
similar  article  by  the  same  two  eminent  authorities,  and  it  is  hoped  that 
it  may  be  published  in  time  to  embody  the  main  features  of  it  in  the 
next  issue  of  this  report. 

At  present  all  that  can  be  stated  as  to  Mr.  Brown's  conclusions  is 
that  the  manner  of  occurrence  of  the  rubies  here  is  claimed  to  be  new 
to  science,  and  to  have  important  bearings  upon  the  genesis  of  the  Bur- 
mese gems.    ^ 

Prosx)ecting  has  been  extended  for  over  3  miles  up  and  down  the 
Cowee  Valley,  and  the  *' bottom"  and  "hillside"  gravels  have  been 
shown  to  be  ruby-bearing  throughout.  At  one  point  near  the  head  of 
the  valley  the  gems  have  been  found  in  situ,  and  prospecting  is  in 
progress  to  determine  the  nature  and  extent  of  this  occurrence. 

Associated  with  the  rubies  are  found  various  minerals,  notably  some 
very  beautiful  almandine  garnets,  which  yield  cut  gems  of  remarkable 
brilliancy  and  color.  There  are  also  found  gray,  blue,  and  magenta 
corundum,  and  small  quantities  of  gold,  sperrylite  (platinum  arsenide), 
monazite,  zircon,  and  rutile. 

The  best  ruby  crystal  thus  far  obtained  here  weighs  about  6^  carats, 
and  is  claimed  to  be  of  fine  quality.  It  has  not  yet  been  cut,  however, 
and  its  gem  value  can  not  definitely  be  determined.  It  is  believed  by 
those  engaged  in  developing  this  locality  that  a  veritable  ruby-bearing 
district,  similar  to  that  of  Burma,  has  at  last  been  discovered  in  North 
Carolina,  but  under  conditions  unexpected  and  novel  in  character. 

BURMA. 

In  a  paper  recently  presented  before  the  Institution  of  Mining  and 
Metallurgy  of  Loudon,  Mr.T.  Traflford  Wynnehas  given  very  full  accounts 
of  the  history  and  methods  of  mining  in  the  ruby  district  of  Burma,  in 
the  Mogok  Valley.  Much  of  his  description,  though  with  some  little 
variation  of  detail,  is  substantially  identical  with  that  given  in  the 
report  of  Messrs.  Brown  and  Judd,  referred  to  above.  He  describes  the 
three  native  methods  in  much  the  same  way:  The  "Twinlones,"  or 


•Philos.  Trans.  Royal  Sckj.  London.  Vol.  CLXXX  VII,  1896,  pp.  152-228. 

■Seventeenth  Ann.  Kept.  U.  8.  Geol.  Survey.  Part  III  (Mineral  Kesources),  1896,  pp.  905-906. 
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^^Twins,"  pits  dag  in  allavial  deposits  down  to  the  gem  gravel,  for 
which  he  uses  the  native  name  Byon;  the  '^Hmyaws"  (hmyaudwius  of 
Brown  and  Judd),  a  sort  of  hydraulic  mining  of  the  hill  wash,  or 
alluvium  along  the  hillsides;  and  the  ** Loos''  or  "Loo-twins,"  1.  e., 
cave  mines,  where  the  gems  are  gathered  from  fissures  and  cavities  in 
the  limestone  rock.  The  chief  i)oints  in  which  Mr.  Wjmne's  account 
varies  from  the  other  are  in  the  statement  that  the  alluvium  has 
been  subjected  to  a  sort  of  natural  riffling  process,  by  ridges  of  rock 
crossing  the  valleys,  over  which  the  lighter  and  finer  material  has 
been  carried,  while  the  coarser  and  heavier,  containing  the  gems,  has 
been  retained  above  them;  and  in  his  account  of  the  Hmyaw-twins,  or 
"  Water-mines,'^  wherein  he  states  that  the  cutting  down  of  the  banks 
is  done  by  hand  and  the  water  allowed  to  fall  from  as  great  a  height  as 
I)ossible  upon  loosened  masses  of  clay  and  gravel,  carrying  the  disinte- 
grated material  into  boarded  channels,  where  it  is  stirred  with  hoes,  etc., 
and  the  heavy  "Byon"  caught  in  a  box  at  the  lower  end,  and  the  light 
mud  washed  away.    The  "  Byon  "  is  then  picked  over  by  hand. 

He  adds  that  this  form  of  mining  is  chiefiy  in  the  hands  of  the  head- 
men of  the  villages,  as  there  is  considerable  expense  to  be  met  in  mak- 
ing ditches  and  bamboo  flumes,  etc.,  before  profits  can  be  realized. 

Mr.  Wynne  then  goes  on  to  give  later  accounts  of  the  introduction 
of  European  methods.  The  English  company  that  now  holds  the 
mining  rights  from  the  Oovernment  made  various  attempts  with  little 
result  for  some  time,  but  finally  established  a  successful  experiment 
in  working  at  the  lower  end  of  the  Tagoungnandine  Yalley.  Here 
there  was  available  a  100-foot  head  of  water  power.  This  was  employed 
to  drive  a  4-foot  Pelton  wheel  pump  at  the  mining  pit.  As  it  was 
found  to  work  successfully,  the  same  method  is  being  extended  into 
the  main  valley  of  the  Mogok.  Another  process  is  also  employed  at 
one  point — that  of  tunneling  through  the  rock  barrier  that  obstructs 
the  drainage  of  the  valley  and  causes  it  to  hold  so  much  water  in  the 
soil.  The  tunnel  was  10  by  10  feet  and  500  feet  long,  and  drained  the 
valley  to  a  depth  of  40  feet;  a  washing  plant  was  erected  there,  driven 
by  water  power.  The  total  cost  of  excavating,  hauling,  washing,  and 
sorting  for  a  load  of  15  cubic  feet  is  a  little  over  half  a  rux)ee.  This 
method,  of  course,  is  available  only  in  the  smaller  valleys,  where  the 
rock  barrier  is  narrow. 

This  same  paper  and  various  other  recent  references  mention  the 
discovery  of  a  ruby  distinct  at  a  point  known  as  Nanyaseik,  some  GO 
miles  northwest  of  Mogoung,  where  fine  gems  are  reported  t^  occur 
through  a  considerable  area,  ^o  very  definite  accounts  of  this  region 
are  yet  attainable,  but  some  parties  connected  with  the  Burma  ruby 
mines  have  visited  it  and  rejiort  that  it  is  likely  to  prove  a  serious 
rival  to  Mogok. 
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SAPPHIRE. 

MONTANA. 

The  existence  of  sapphire  iu  the  State  of  Montana  has  been  known 
for  some  years  past,  and  has  attracted  considerable  attention.  Several 
localities  are  now  known,  and  several  distinct  modes  of  occnrrence. 
They  were  first  found  in  transported  gravels  along  the  bars  ot  the 
upper  Missouri ;  then  they  have  been  found  in  the  earthy  product  of 
decomposed  dikes,  and  lastly  farther  down  in  the  unaltered  igneous 
rock  itself,  the  succession  thus  presenting  a  close  parallel  to  the  his- 
tory of  the  diamond  workings  in  South  Africa. 

The  first  published  description  of  the  Montana  sapphires  was  by  the 
late  Dr.  J.  Lawrence  Smith.^    He  said : 

These  pebbles  are  foand  on  the  Missouri  River  near  its  source,  aboat  61  miles 
above  Benton.  They  are  obtained  from  bars  on  the  river,  of  which  there  are  some 
fonr  or  five  within  a  few  miles  of  each  other.  Considerable  gold  is  found  on  these 
bars,  it  having  been  brought  down  the  river  and  lodged  there,  and  the  bars  are  now 
being  worked  for  gold.  The  corundum  is  scattered  through  the  gravel  (which  is 
about  5  feet  deep)  upon  the  rock  bed.  Occasionally  it  is  found  in  the  gravel  and 
upon  the  rock  bed  in  the  golches,  from  40  to  50  feet  below  the  surface,  but  it  is  very 
rare  in  such  localities. 

A  fuller  account  of  the  conditions  and  yield  was  given  by  the  author 
in  his  volume  on  Gems  and  Precious  Stones  of  North  America,  pub- 
lished in  1890  (pp.  48-49).  He  subsequently  visited  the  locality  and 
examined  it  carefully,  publishing  the  results  iu  the  appendix  to  the 
same  work  (pp.  340-342). 

In  1891  the  first  serious  attention  began  to  be  paid  to  the  mining  of 
sapphires  in  this  district.  The  bars  consist  of  an  auriferous  glacial 
gravel,  and  in  working  them  for  gold,  sapphires  were  obtained  as  a 
by  product.  By  1890  companies  began  to  be  formed  and  claims  taken 
up  and  examined  with  a  view  to  sapphire  mining.  The  region  extends 
for  some  6  miles  along  the  Missouri  River,  the  central  point  being  Spo- 
kane Bar,  12  miles  east  of  Helena.  Other  names,  such  as  Emerald  Bar, 
Buby  Bar,  French  Bar,  Eldorado  Bar,  etc.,  were  given  to  different  points 
of  the  area.  The  gravel  rests  on  a  slaty  bed  rock  and  contains  a  variety 
of  minerals  besides  gold  and  sapphires — small  crystals  of  white  topaz; 
garnets  in  rounded  grains,  often  of  rich  color  and  miscalled  rubies; 
cyanite:  stream  tin;  chalcedony;  limonite  pseudomorphs  after  pyrite 
nodules,  etc.  At  Ruby  Bar  two  facts  of  great  significance  were  encoun- 
tered bearing  on  the  age  of  the  gravel  and  the  source  of  the  gems.  The 
writer  saw  and  measured  a  mastodon  tusk  3  feet  long,  embedded  in  the 
sapphire  layer  of  the  gravel;  and  a  dike  was  found  cutting  the  slaty 
bed  rock  beneath,  in  which  were  crystals  of  sapphire,  pyrope,  and  sani- 
din.    All  these  facts  were  described  by  the  writer,*  together  with  an 

1  Am.  Jour.  Scl.,  Sept..  1873.  3d  series,  Vol.  VI,  p.  185. 
sMineralogical  Magasine,  London,  Vol.  IX,  1891,  p.  396. 


1200  MINERAL   RESOURCES. 

account  of  the  rock,  by  Mr.  H.  A.  Miers,^  who  characterized  it  as  a 
^'vesicular  mica-augite-andesite,"  abounding  in  brown  mica  and  por- 
phyritic  crystals  of  augite,  with  a  ^ound  mass  of  feldspar  microlites 
and  brown  glassy  interstitial  matter,  with  magnetite. 

Two  years  before,  indeed  (in  1889),  the  writer  had  seen  some  speci- 
mens of  a  trachytic  rock,  inclosing  well-defined  crystals  of  sapphire 
similar  to  those  of  Eldorado  Bar,  from  a  dike  somewhat  farther  up  the 
river.  These  facts,  which  were  referred  to  in  Gems  and  Precious  Stones 
of  North  America  (p.  49),  and  the  appendix  (p.  341),  suflSciently  showed 
the  source  of  the  gems  as  coming  from  the  erosion  of  dikes  of  igneous  rock. 

More  recently  sapphires  have  been  found  throughout  a  considerable 
district  lying  some  75  to  100  miles  east  of  the  Missouri  bars,  the  prin- 
cipal point  being  Yogo  Gulch,  on  the  Togo  Fork  of  Judith  River,  near 
its  headwaters,  in  Fergus  County,  Montana,  on  the  eastern  slope  of 
the  Little  Belt  Mountains.  The  nearest  town  is  Utica,  15  miles  to  the 
northwest,  in  the  same  county.  The  sappbires  occur  over  a  somewhat 
extended  area,  which  is  being  explored  and  laid  out  in  claims.  They 
are  embedded  in  a  yellow  earthy  material,  from  which  they  may  be 
washed  out  by  sluicing,  as  for  gold,  the  heavy  crystals  gathering  at 
the  bottom.  Mr.  S.  S.  Hobson,  of  Great  Falls,  Montana,  the  original 
discoverer  of  the  gems  at  Yogo  Gulch,  states  that  there  are  at  that 
point  two  dikes  containing  sapphires,  which  have  been  traced  for  a  dis- 
tance of  7,500  to  8,0()0  feet  in  an  east- west  course,  about  800  feet  apart. 
One  of  these  is  75  feet  wide,  and  consists  of  "yellow  earth''  (i.  e.,  is 
completely  decomposed).  It  has  been  found  that  what  was  supposes  1 
to  be  the  end  of  the  "vein"  is  really  a  50-foot  fault,  and  that  the  vein 
can  be  traced  very  much  farther.  In  working  down  to  a  greater  depth 
the  unaltered  igneous  rock  has  been  reached.  These  Yogo*  Gulch 
sapphires  have  been  referred  to  by  the  writer  in  the  Sixteenth  and 
Seventeenth  Annual  Reports  of  the  United  States  Geological  Survey. 

Other  localities  are  also  coming  to  light  in  the  same  State.  One  of 
these  is  at  Rock  Greek,  Granite  County,  30  miles  from  Phillipsburg, 
where  the  gems  are  reported  of  good  blue  color,  with  other  tints,  and 
some  pale  rubies;  another  is  on  Cottonwood  Creek,  18  miles  from  Deer 
Lodge,  the  stones  being  of  varied  colors — red,  pink,  yellow,  and  occasion- 
ally blue;  the  third  has  been  recently  announced  in  Choteau  County. 

As  regards  the  gems  themselves,  marked  differences  appear  in  those 
from  the  two  principal  Montana  regions.  All  are  of  small  size,  but  the 
crystallization  differs  markedly.  Those  from  the  Missouri  gravels  are 
characterized  by  the  presence  of  the  prismatic  faces,  with  the  basal 
plane,  and  rarely  any  of  the  rhombohedral  modifications,  the  prevail- 
ing forms  being  hexagonal,  either  prismatic  or  so  short  as  to  be  tabular. 

A  beautiful  example  of  this  type  is  figured  in  Gems  and  Precious 
Stones  of  North  America,  colored  PI.  I,  Fig.  C.  The  specimens  from  the 
minor  localities  have  generally  a  similar  type  of  form.    The  Yogo  Gulch 

•  Loc.  cit. 
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crystals,  on  the  other  hand,  are  largely  rhombohedral,  with  the  basal 
plane  more  or  less  present,  but  the  prismatic  and  pyramidal  faces  hardly 
at  all.  The  rhombohedral  X,  which  is  prominent  in  these  crystrals,  as 
shown  in  figares  and  descriptions  by  Mr.  J.  H.  Pratt,^  has  the  remark- 
able interest  of  being  new  to  this  species.  Other  very  noticeable 
features,  which  the  writer  was  the  first  to  observe  and  point  out,  are  the 
striations  on  the  basal  plane  parallel  to  its  intersections  with  the 
rhombohedron,  and  sometimes  rising  into  steps  as  the  oscillation 
becomes  a  replacement,  as  well  shown  in  Mr.  Pratt's  figares,  and  the 
singular  depressions  on  the  basal  plane  in  other  crystals,  their  sides 
being  formed  by  faces  of  the  inverse  rhombohedron,  sometimes  meeting 
in  a  point  and  at  other  times  trnncated  and  floored  by  a  basal  plane. 

We  have  here  two  distinct  types  of  crystallization  in  the  same  min- 
eral from  the  same  State,  and  produced  apparently  under  similar  con- 
ditions in  igneous  rocks.  It  will  be  extremely  interesting  to  learn  by 
further  exploitation  and  study  whether  these  two  types  bear  any  fixed 
or  definite  relation  to  the  particular  variety  of  erai)tive  rock  in  which 
they  occur.  The  accounts  thus  far  given  of  the  rocks  examined  seem 
to  suggest  such  a  possibility. 

A  petrographical  description  of  the  Yogo  Gulch  rock  will  be  given  by 
Prof.  L.  V,  Pirsson,  of  Yale  University,  in  the  American  Journal  of 
Science. 

He  regards  the  rock  as  a  dark  basic  lamprophyre,  consisting  mainly 
of  biotite  and  pyroxene,  having  its  closest  affinities  with  the  monchi- 
quite  group,  of  which  he  considers  it  a  basic  unaltered  type.  It  is  much 
richer  in  the  ferromagnesian  components,  while  lacking  the  feldspars 
of  the  ininette  group,  though  it  has  some  relations  with  them  and  with 
the  '^  shonkinites,"  before  described,  from  this  region.* 

Professor  Pirsson  regards  this  occurrence  as  an  important  addition 
to  our  knowledge  concerning  pyrogenetic  corundums.  He  holds  that 
the  clear-cut  forms  of  the  crystals,  and  also  their  general  distribution, 
prove  them  to  have  been  crystallized  out  of  the  magma  as  definitely 
as  the  well-formed  phenocrysts  of  feldspar  in  a  porphyry  disclose  their 
origin.  Their  form  and  occurrence,  moreover,  agree  with  the  important 
experiments  and  conclusions  of  Lagorio,^  viz,  that  corundums  originat- 
ing in  an  igneous  rock  form  flat  hexagonal  tables  with  low  rhombo- 
hedra,  and  also  correspond  to  the  experiments  of  Morozoewicz,^  which 
showed  that  molten  glass  of  a  basic  character  dissolves  alumina  in 
considerable  quantity,  and  that  on  cooling  crystals  of  corundum  and 
spinel  separate  out. 

As  to  the  value  of  the  Montana  sapphires  in  jewelry,  it  is  hardly 
possible  yet  to  predict  how  far  they  may  be  really  important.  Much 
beautiful  material  has  already  been  obtained,  but  little  of  high  value. 

1 A  paper  to  app«»ar  io  Am.  Joar.  Sci.  for  September,  1897. 

>  Am.  Jour.  Sci.,  3d  series,  VoJ.  L,  18i^,  p.  467. 

<  ZeiUoh.  fiir  Exystallographie,  VoL  XXIV,  1805,  p.  281. 

«Ibid. 
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Those  from  the  Missouri  bars  had  a  wide  range  of  color — light  blue, 
blue-green,  green,  and  pink — of  great  delicacy  and  brilliancy,  but  not 
the  deep  shades  of  blue  and  red,  that  are  in  demand  for  fine  jewelry. 
As  semiprecious  or  *^ fancy"  stones,  however,  they  have  value. 

The  Judith  River  region  is  more  promising,  the  colors  varying  from 
light  blue  to  quite'dark  blue,  including  some  of  the  true  "cornflower" 
tint  so  much  prized  in  the  sapphires  of  Ceylon.  Others  incline  to 
amethystine  and  almost  ruby  shades.  Some  of  them  are  "peacock 
blue"  and  some  dichroic,  showing  a  deeper  tint  in  one  direction  than 
in  another;  and  some  of  the  "cornflower"  gems  are  equal  to  any  of  the 
Oeylonese,  which  they  strongly  resemble,,  more  than  they  do  those  of 
Cashmere.  Several  thousand  carats  were  taken  out  in  1895  from  a 
preliminary  washing  of  100  loads  of  the  "earth."  Of  these,  200  carats 
were  of  gem  quality,  and  yielded,  when  cut,  60  carats  of  fine  stones, 
worth  from  $2  to  $15  a  carat.  All,  however,  are  small,  none  having 
yet  been  obtained  of  more  than  1^  carats  in  weight. 

Mr.  T.  E.  Crutcher,  of  Helena,  Montana,  reports  that  sapphires  have 
been  found  in  some  abundance  and  of  good  size  and  quality  in  the 
northeastern  part  of  Choteau  County,  and  that  a  number  of  claims 
have  been  located.  The  character  of  the  stones  found  is  similar  to  that 
of  the  sapphires  from  the  bars  of  the  Missouri. 

Small  ruby  coruhdums  are  reported  by  Mr.  H.  H.  Rusby,  of  Galliuaa 
Spring,  New  Mexico,  to  have  been  found  in  San  Miguel  County,  but 
no  particulars  are  given  as  to  their  quality  or  mode  of  occurrence.  A 
single  si)ecimen  of  ruby  corundum  is  mentioned  by  Mr.  E.  C.  Blackuey, 
of  Custer,  South  Dakota,  as  having  been  found  near  that  place.  The 
occurrence  of  crystals  of  ruby-red  corundum  in  hornblende  slates  in  the 
Lower  Gem  mines.  Towns  County,  Georgia,  is  reported  by  Mr.  Ferereto 
S.  Ropes,  of  Franklin,  North  Carolina. 

BURMA. 

Over  the  signature  of  F.  C.  Gates,  revenue  secretary,  there  were 
published  at  Rangoon,  Burma,  on  November  4,  1895,  the  i>rinted  rules 
concerning  the  mining  for  rubies  and  other  x)recious  stones  in  the 
Upper  Burma  ruby  district.  These  are  given  to  the  various  workers 
and  treat  of  the  cutting  of  stones,  the  buying,  selling,  and  trans])orta- 
tion  of  them,  and  supplementary  rules  and  lists.  Gems  are  worked 
for  in  the  north,  south,  east,  and  west  of  the  Sangyin  region,  and 
during  the  last  five  years  the  work  has  been  carried  on  more  espe- 
cially in  the  Mandalay  district,  which  covers  about  500  acres. 

Dr.  Max  Bauer,  of  tbe  University  of  Marburg,  in  Hesse,  presents  an 
admirable  paper  on  the  occurrence  of  ruby  in  Burma  in  the  Separat- 
Abdruck  aus  dem  Neuen  Jahrbuch  fiir  Minera logic,  Geologic,  und 
Palaeontologie,  Jahrg.  1896,  vol.  11,  pp.  197-238,  with  one  plate.  This 
article  exhaustively  describes  tbe  occurrence  of  ruby,  spinel,  and  the 
associated  minerals  in  that  country. 
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BERYXi  AIS^D  EMERAIiD. 


During  the  past  year  many  line  crystals  of  beryl  of  gem  value  have 
been  found  at  Topsham,  Maine,  one  a  crystal  12  inches  long  and  2 
inches  in  diameter. 

Dr.  A.  Bibbins,  of  Baltimore,  Maryland,  reports  transparent  beryl 
Amnd  at  H.  H.  Wright's  quarry,  Hampden,  Baltimore  County,  occur- 
ring in  pegmatite,  with  hornblende,  associated  with  almandine  garnets. 
Occasionally  one  would  pass  for  a  gem. 

Mr.  J.  L.  Rorison,  Bakersville,  North  Carolina,  has  found  some  very 
good  specimens  of  emerald  crystals,  quite  dark  in  color  on  the  outer 
edge,  with  white  or  very  light  interiors,  thus  resembling  the  crystals 
found  at  Arendal  in  Korway.  Work  was  carried  only  to  a  depth  of  6 
feet,  and  nothing  of  gem  value  was  found,  but  the  specimens  were 
interesting  in  their  resemblance  to  those  from  the  Norwegian  locality. 

TOPAZ. 

Mr.  G.  F.  Moore,  of  Roseberry,  Boise  County,  Idaho,  who  has  for 
some  years  worked  gold-gravel  mines  about  100  miles  north  of  Boise, 
has  found  in  the  gravel  a  large  waterworn  crystal  of  topaz  identical  in 
habit  with  those  from  the  Alabaschka  locality  in  the  Urals.  The  crys- 
tal is  of  a  greenish  color,  weighs  1,110  carats,  and  measures  50  milli- 
meters in  length  and  46  millimeters  at  its  greatest  breadth.  Associated 
with  it  are  amethyst  crystals,  all  found  on  the  bed  rock.  This  is  the 
first  discovery  of  topaz  reported  from  Idaho,  and  the  occurrence  in 
the  gravel  suggests  that  a  locality  exists  from  which  this  specimen 
was  transi)orted  and  where  perhaps  finer  material  may  be  found. 

An  interesting  article  on  topaz  and  other  western  minerals  by  May- 
nard  Bixby  appeared  in  the  Mineral  Collector  for  October,  1896,  Vol. 
Ill,  pp.  113-114,  with  plate.  Mr.  Bixby  calls  attention  to  the  remark- 
able groups  of  opaque  topaz  from  Thomas  Mountain  Utah.  These  are 
larger  than  similar  transparent  crystals,  and  are  definitely  terminated, 
and  it  is  believed  that  their  opacity  is  due  to  the  occurrence  in  them 
of  kaolinite  crystals.  Another  locality  is  described  35  miles  southwest 
from  Simpson  Springs,  Utah,  where  the  largest  fine  trans])arent  topaz 
is  obtained.  The  colorless  crystals  are  obtained  on  the  surface,  and,  as 
previously  noted  in  this  report,  fine  colored  ones  are  obtained  in  the 
matrix  at  some  depth,  the  colorless  variety  being  evidently  originally 
wine-colored  specimens  that  have  been  decolorized  by  exposure  to  light. 
Wine-colored  topaz  crystals  have  always  been  known  to  be  sensitive  to 
light,  whether  they  be  from  the  Ural,  Japan,  New  Zealand,  Utah,  or 
Mexico.  Mr.  Bixby  also  notes  a  new  locality  for  topaz  somewhere  near 
Livingston,  Montana,  these  being  of  good  size  and  resembling  those 
from  Crystal  Peak,  Colorado. 

Topaz  has  been  found  in  some  quantities  near  Oban,  New  South 
Wales;  but  no  particulars  have  as  yet  been  received,  and  no  important 
sales  reported. 
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TOURMAIiENE. 

Dr.  A.  C.  Hamlin,  of  Bangor,  Maine,  reports  tbe  finding  of  a  tourma- 
line H  inches  iong  by  3  inches  wide  at  Monnt  Mica^  Paris,  Maine.  It  was 
presented  to  the  Garland-Hamlin  collection  of  tourmalines  in  the  min- 
erHlogicul  cabinet  of  Harvard  University. 

Mr.  A.  C.  Bates  published  an  interesting  article  in  tbe  Mineral  Col- 
lo(*tor  for  Jnly,  ISOn,  and  describes  the  tourmaline  at  Haddam  Neck, 
Connecticut.  At  this  locality  a  tourmaline  crystal  has  lately  been 
obtained  nearly  10  inches  in  length  and  an  inch  in  diameter,  partially 
transparent,  and  of  a  very  rich  green  color;  it  is  now  in  the  collection 
of  Mr.  Clarence  S.  Bement,  of  Philadelphia.  Many,  other  choice  and 
remarkable  specimens  have  been  procured  at  this  locality  during  the 
year. 

1),  0.  Morgan  &  Co.,  of  Waynesville,  North  Carolina,  report  crystals 
of  transparent  green  tourmaline  from  the  vicinity  of  that  place. 

CHRYSOLITE. 

Mr.  W,  A.  H.  Schreiber,  Webster,  North  Carolina,  reports  olivine 
(chrysolite,  peridot)  in  granular  masses,  of  a  very  bright  yellow-green 
oolor  and  susceptible  of  a  fine,  high  polish,  from  Jackson  County, 
North  Carolina.  This  would  be  of  some  interest  as  an  ornamental 
stone  if  obt4iined  in  any  amount. 

C;»ARNET. 

In  Calirornii^  iM^ooinUng  to  Mr.  Braverman,  of  Yisalia,  several  varie- 
ties of  garnet  oocur  In  Tulare  County.  He  reports  essonite  (cinnamon 
garnet)  at  Three  Klvers,  pyrope  (specimens  only,  but  these  to  the  value 
of  |A0)  on  Rattlesnake  Creek,  and  topazolite  near  the  chrysoprase 
locality,  12  miles  northeast  of  Visalia.  Almandine  garnet  is  reported 
tVom  Houth  Dakota,  on  Elephant  Gulch,  Custer  County,  as  abundant, 
by  Mr.  lUacknoyi  of  Custer. 

CJl\\RTZ. 

The  crystals  of  quartz  with  fluid  inclusions  from  Herkimer  County, 
New  York,  often  contain  curiously  formed  masses  of  bitumen,  moving 
hubbies  of  gas,  etc.  During  the  past  year  one  of  the  most  interesting 
of  those  was  found.  In  a  gix)up  of  three  crystals  was  a  cavity  in  which 
WHS  a  tiny  amlnu' (Hdore<l  spider-shaped  inclusion,  having  small  projec- 
tions of  a  lustn>us  black  hydixK'arbon,  evidently  of  a  bituminous  nature, 
the  ihnw  of  the  gix>up  being  exactly  that  of  a  spider,  which  moved  freely 
in  the  fluid  as  the  erystiU  was  turnetl. 

The  extent  to  which  tourist  mineral-buying  is  encouraged  is  shown 
in  the  estinnite  that  1%\1HK>  pounds  of  crystals  of  quartz  were  obtained 
tVom  Mtuitp>mery,  Salina,  and  Garland  counties,  Arkansas,  and  sold 
in  the  city  of  Hot  Springs  for  the  sum  of  $5,000,  during  the  year  1896. 
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Mr,  P.  McOill,  of  Cheyenne,  Wyoming,  states  that  quartz  (rock  crys- 
tal) is  found  in  considerable  quantity  about  18  miles  west  of  that  phice, 
in  Gheyenne  Pass.  Mr.  T.  G.  Hopkius,  State  Gollege,  Pennsylvania, 
reports  the  finding  of  some  very  brilliant  crystals  of  quartz,  singly  and 
doubly  terminated,  2  miles  north  of  White  Haven,  Luzerne  Gounty, 
Pennsylvania,  in  seams  of  red  quartzite  of  the  Mauch  Ghunk  red-shale 
formation.  The  crystals  were  quite  as  clear  as  those  from  Herkimer 
Gounty,  New  York,  and  measured  from  one-half  inch  in  diameter  down 
to  microscopic  size.  Beautiful  clusters  of  small  quartz  in  crystals  are 
announced  as  occurring  at  Autauga,  Alabama,  by  Prof.  E.  A.  Smith,  of 
the  university  of  that  State.  Rook  crystal  has  been  found  in  three 
localities  in  Tulare  Gounty,  Galifornia — Drum  Valley,  Three  Rivers, 
and  Yokohol — as  reported  by  Mr.  Braverman,  of  Visalia. 

Dr.  Bibbins,  of  Baltimore,  reports  a  crystal  of  smoky  quartz  from 
Harford  Gounty,  Maryland,  8  inches  in  length  and  3^  inches  in  diame- 
ter, and  also  the  finding  of  pebbles  of  smoky  quartz  in  the  Potomac 
gravel  derived  from  the  waste  of  the  area  of  rocks  from  which  crystals 
are  obtained.  This  fact,  of  course,  indicates  the  occurrence  of  the 
mineral  in  some  quantity.  Crystals  of  40  pounds  each  in  weight  are 
reported  by  Mr.  R.  M.  Chatham  from  the  vicinity  of  Elkin,  Surrey 
County,  North  Carolina.  Large  crystals  of  smoky  quartz,  4  to  5  inches 
in  diameter,  are  obtained  at  Bandy  Greek,  Lemhi  Gounty,  Idaho, 
as  stated  by  Mr.  Gary  Wright.  The  specimens  are  in  the  collection 
of  Mr.  J.  M.  Parfets,  of  Salmon,  Idaho.  Smoky  quartz  is  mentioned 
as  plentiful  by  Mr.  Blackney,  of  Custer,  South  Dakota,  but  without 
particulars  as  to  locality.  It  is  also  reported  in  Guadaloupe  County, 
New  Mexico,  on  the  Pecos  River,  by  Mr.  H.  H.  Rusby,  of  Gallinas 
Spring. 

Rose  quartz  occurs  in  enormous  quantities  in  the  granite  region  of  the 
Black  Hills,  according  to  Mr.  Blackney,  of  Custer,  South  Dakota;  gold 
quartz  is  also  abundant.  It  is  often  rich  in  color,  and  has  been  used  to 
some  extent  as  an  ornamental  stone.  Specimens  were  brought  from 
there  by  Dr.  Jenney  in  his  first  trip  to  the  Black  Hills. 

Dr.  Willis  E.  Everette,  of  Tacoma,  Washington,  has  found  in  that 
State  some  very  interesting  crystals  of  hyaline  quartz,  in  which  there 
has  been  a  partial  alteration,  and  which,  when  cut,  give  peculiar  inter- 
nal reflections. 

Rutilated  quartz  in  good  specimens  is  reported  from  near  Glenville, 
Jackson  County,  North  Carolina,  by  Mr.  Ferereto  S.  Ropes,  of  Franklin. 

AMETHYST. 

Rutilated  amethyst  crystals  from  Box  Creek,  in  the  Black  Hills  ot 
South  Dakota,  are  reported  by  Mr.  A.  G.  Blackney,  of  Custer.  Mr, 
G.  L.  Chase,  of  Colorado  Springs,  Colorado,  reports  some  beautiful 
crystals  of  amethyst' from  the  southern  portion  of  Goochland  Gounty, 
Virginia.    Another  amethyst  locality  in  the  same  State  is  given  by 
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Mr.  J.  Benjamin  Dflon,  of  Livingston,  [N'elson  County,  who  annonnces 
fine  crystals  of  it  near  that  place. 

The  return  to  fashion  of  the  amethyst  has  done  much  to  encourage  the 
opening  of  the  old  locality  for  the  small  but  dark-purple  specimens  of 
this  mineral  occurring  in  the  Auvergne  district,  in  France,  where  this 
industry  is  now  receiving  some  attention.  Many  interesting  facts  have 
been  gathered  and  recorded  by  M.  Demarty,  of  Clermont-Ferrand, 
where  the  mines  are  now  located.  In  the  Auvergne  there  are  found,  in 
addition  to  these,  ruby,  sapphire  and  zircon  (hyacinth  variety),  beryl 
(emerald),  topaz,  resinite  opal,  agate,  jasper,  perlite,  turquoise,  quincite, 
retinite,  spinel,  olivine,  garnet,  and  other  species  of  precious  and  orna- 
mental minerals. 

To  obtain  a  grant  in  France  to  exploit  precious  stones  it  is  necessary 
to  be  the  proprietor  of  the  land.  Some  40  hectares  are  embraced  in 
the  amethyst  mines  (placer),  but  much  of  this  area  is  not  exploitable, 
as  the  amethyst  is  rarely  found  limpid  and  transparent.  The  mines  are 
situated  about  40  kilometers  from  Clermont,  at  three  princii)al  points, 
viz,  the  Eavine,  the  Fountain,  and  La  Sablonniere  (the  sand  pit).  The 
stone  of  the  vein  at  the  Eavine  is  about  2.5  meters  in  thickness.  It 
is  not  available  for  jewelry,  as  it  is  nearly  all  opaque  and  traversed  by 
white  zones,  but  the  effect  is  very  agreeable,  and  it  is  used  for  fancy 
objects,  such  as  jewel  boxes,  stamp  boxes,  cane  heads,  button  and  glove 
books,  etc.  The  stone  is  sold  in  blocks  in  the  rough  at  $30  for  220 
pounds.  The  working  is  done  in  trenches  down  to  8  meters  in  depth. 
In  a  part  of  this  vein  the  rock  is  seamed  with  agate  and  chalcedonic 
opal  of  a  milky  blue. 

The  Fountain  is  the  most  important  vein,  and  was  exploited  about 
150  years  ago  by  the  Spaniards.  A  trench  has  been  opened  390  feet  in 
length  to  a  maximum  depth  of  8.5  meters.  The  vein  is  composed  of 
four  or  five  small  ones  which  branch  off,  then  join  and  unite  into  one 
or  two  more  important  small  veins.  The  aspect  is  very  irregular,  and 
the  thickness  varies  from  0.01  to  0.9  meter.  When  the  small  veins 
come  together  they  form  pockets,  where  the  handsomest  stones  and  the 
finest  crystals  are  found.  The  vein  does  not  follow  a  straight  line,  but 
an  irregular  one,  and  is  strongly  inclined.  Sometimes  the  finest  stones 
are  at  the  surface;  sometimes  it  is  necessary  to  search  for  them  at  a 
depth  of  20  meters,  so  that  a  shaft  of  3  by  2.5  meters  has  been  sunk 
to  that  level.  This  shaft  is  divided,  one  part  being  for  ladders  and 
one  for  the  lift  which  brings  up  the  material.  The  water  is  taken 
out  by  the  aid  of  a  suction  and  flowing  pump.  Powder  is  never  used* 
although  the  gangue  (grauulite)  is  often  very  hard,  because  powder 
shatters  the  rock  too  much  and  also  blackens  it.  The  stone  extracted 
from  the  mine  is  sorted  by  hand  so  as  to  separate  the  barren  portions; 
and  the  whole  is  washed  in  running  water  by  two  women.  Then  it  is 
carted  to  a  room  for  rough  hewing  and  trimming,  where  a  woman,  by 
means  of  a  machine,  breaks  the  stone  into  pieces  of  variable  size,  making 
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Greek  and  Fox  Greek,  45  miles  southwest;  and  jasper  bloodstone  (helio- 
trope) in  large  quantities  from  the  Gbug water,  50  miles  northwest  from 
Cheyenne. 

Moss  agate  has  been  found  at  Soldiers'  Delight,  Baltimore  Gounty, 
Maryland,  by  Miss  Eleanor  Goucher,  daughter  of  the  president  of  the 
Woman's  College  of  Baltimore. 

The  name  enhydros,  or  hydrolite*  is  given  to  certain  chalcedonic  con- 
cretions containing  a  fluid,  usually  water.  These  are  in  fact  agates  in 
an  incomplete  or  interrupted  stage  of  formation.  Prof.  Henry  A.  Ward, 
of  Rochester,  New  York,  has  lately  found  some  remarkable  examples 
of  them  in  Afghan  Border,  India,  quite  as  fine  as  those  from  Uruguay. 

The  name  **cyclops"  has  been  given  to  a  peculiar  occurrence  of  red 
and  white  chalcedony  in  concentric  layers,  specimens  of  which,  sent 
from  Chihuahua,  Mexico,  have  been  cut  and  polished  an<l  placed  upon 
the  market  as  a  new  semiprecious  stone.  The  specimens  for  the  most 
part  are  small  nodules,  averaging  i)erhaps  half  an  inch  across,  and  are 
more  or  less  hemispherical.  The  center  consists  of  a  little  nodule  of 
red  chalcedony,  and  this  is  overlain  and  surrounded  by  clear  or  trans- 
lucent colorless  chalcedony.  When  the  ex)nvex  surface  is  polished  en 
cabochon  the  red  center  shows  very  strikingly,  producing  an  eye-like 
effect;  and  the  stones  make  attractive  rings,  scarf  i^ins,  and  the  like. 
They  were  first  sent  to  Mr.  E.  J.  Smith,  of  Chicago,  who  proposed  for 
them  the  name  "cyclops." 

OPAL. 

Opal  mining  is  assuming  considerable  importance  in  Kew  South 
Wales,  especially  in  the  Wilcannia  district.  The  locality,  occurrence, 
and  prospects  are  treated  of  in  the  annual  report  of  the  department  of 
mines  and  agriculture,  New  South  Wales,  issued  in  1895.  The  chief 
point  is  the  small  mining  town  of  White  Cliffs,  62  miles  from  Wilcannia 
and  IG  miles  from  the  nearest  railway  station.  About  300  men  are 
steadily  employed  in  opal  mining  at  this  place.  The  rock  is  Cretaceous, 
and  carries  seams  or  veins  of  common  opal,  in  which  occur  patches  of 
fine  gem  material.  Tliese  are  claimed  to  improve  in  quality  and  fre- 
quency with  increasing  depth.  The  opal  seams  appear  to  run  some- 
what in  layers,  one  of  the  shafts  showing  three  distinct  levels  at  10, 
20,  and  30  feet.  Wprk  has  been  carried  down  to  50  feet,  which  is  much 
deeper  than  any  previous  level.  At  tbat  depth  there  is  no  sign  of 
change  in  the  opaliferous  rock,  and  therefore  the  extent  to  which  the 
gems  may  occur  is  still  unknown.  Some  of  the  material  is  unsurpassed 
in  quality,  though  it  varies  much,  the  price  ranging  from  $2.50  to 
$10.50  per  ounce,  with  an  average  of  perhaps  $5  at  the  mines  for  the 
fine  material.  One  stone,  obtained  in  1895,  brought  $500,  and  two 
"patches"  were  found  that  yielded  $0,000  and  $15,000,  respectively. 
In  some  cases  the  opal  replaces  fossil  wood  and  shells.  Estimates  of 
the  total  yield  are  difficult,  owing  to  the  loose  and  careless  manner  in 
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which  the  miners  keep  their  aecoants,  but  enough  could  be  traced  to 
show  that  the  opals  sold  at  the  mines  had  yielded  at  least  $30,000  in 
1895,  and  probably  much  more,  and  in  three  years  fully  $135,000.  The 
total  output  since  the  field  began  to  be  worked  may  reach  $500,000.  A 
large  area  of  neighboriug  country  is  still  unexplored  as  to  the  occur- 
rence of  opal,  and  Mr.  W.  H.  J.  Slee,  chief  inspector  of  mines,  is  dis- 
posed to  think  that  there  may  be  a  wide  extension  of  the  gem-beartng 
district.  Years  ago  he  obtained  specimens  of  opal,  occurring  with 
gypsum,  from  Milparinka,  a  point  160  miles  from  White  Cliffs,  and  he 
now  believes  that  it  may  be  found  at  many  points  between  those  places 
and  Wilcannia  and  the  Queensland  border.  Should,  this  prove  to  be 
the  case,  it  will  be  highly  interesting  to  trace  the  relation  of  these  opal 
fields  to  those  already  exploited  in  Queensland,  described  in  the  report 
for  last  year. 

A  remarkable  opal  was  brought  to  the  United  States  in  1896  from 
Australia,  which  is  of  interesting  origin.  It  was  originally  a  section 
of  an  opalized  tree,  no  trace  of  the  beautiful  color  being  visible  except 
at  the  broken  ends.  This,  by  careful  cutting,  afforded  an  opal  of  271 
carats,  in  many  respects  the  largest  fine  opal  in  the  United  States,  and 
although  of  a  vegetable  origin  the  cellular  structure  has  been  replaced 
so  that  not  a  trace  of  the  original  woody  structure  is  visible. 

Dr.  Bibbins,  of  Baltimore,  reports  a  brown  and  milky  opal,  with 
hyalite,  from  Bare  Hills,  Maryland,  found  by  Dr.  A.  O.  Spencer. 

Mr,  Warren  M.  Foote,  of  Philadelphia,  Pennsylvania,  reports  opal- 
ized wood  in  magnificent  compact  masses  up  to  1  foot  in  diameter,  sus* 
ceptible  of  a  high  polish  and  showing  the  replacement  in  detail  of  wood 
cells,  fiber,  and  structure  by  a  lustrous  brown  and  yellow  semiopal^ 
from  Clover  Greek,  Lincoln  County,  Idaho. 

TURQUOISE. 

The  British  consul  at  Meshed  has  treated  exhaustively  of  the  ancient 
turquoise  mines  of  Persia  in  an  article  in  the  London  Times.  The  great 
source  of  the  world's  supply  of  turquoise  has  long  been  the  locality  in 
Khorassan,  in  northern  Persia.  Anciently  it  was  obtained  in  Arabia, 
and  recently  the  New  World  has  become  prominent,  Arizona  and  New 
Mexico  yielding  largely.  The  Persian  mines  are  constantly  worked, 
however,  though  in  a  rude  oriental  fashion;  but  they  are  rarely  vis- 
ited, and  hence  considerable  interest  attaches  to  this  account  from 
Meshed,  the  nearest  important  commercial  town. 

Nishapur,  the  name  usually  given  to  the  locality,  is  situated  about 
400  miles  due  east  from  Teheran.  The  mines  are  a  few  miles  from 
Nishapur,  at  an  elevation  of  some  6,000  feet  above  sea  level.  Ascend- 
ing gradually  through  low  hills,  with  villages  where  the  miners  live, 
the  visitor  comes  to  an  east- west  ridge,  with  the  turquoise  mines  lying 
along  its  southern  face  for  a  distance  of  about  half  a  mile.  Only  one^ 
known  as  the  Eeish  mine,  is  at  present  actively  worked.    There  is  little 
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or  no  Rystem  employed,  as  the  mine  is  leased  with  a  precarious  tenure, 
and  the  holders  may  be  throwu  out  at  any  time  by  a  higher  bidder; 
their  only  effort,  therefore,  is  to  get  as  much  as  possible  out  of  it  with 
the  least  present  cost. 

The  entrance  is  a  cave-like  excavation  near  the  top  of  the  ridge,  about 
12  yards  across,  with  a  vertical  shaft  of  15  feet  in  diameter  going  down 
some  80  or  90  feet.  At  the  top  of  this  shaft  two  men  recline  with  their 
backs  against  the  cave  wall,  and  turn  with  their  feet  a  wooden  wheel, 
which  brings  up  a  sheepskin  bag,  holding  perhaps  a  peck  of  debris. 
This  is  taken  out,  emptied,  and  replaced  by  a  third  man,  and  then  sent 
down  by  a  '^runf  of  the  wheel  to  a  point  about  halfway  down  the 
shaft,  where  two  more  men,  on  a  ledge,  are  similarly  engaged.  At 
the  mouth  of  the  cave  a  number  of  men  are  seated  together,  breaking 
up  the  pieces  of  rock  with  small  hammers.  Whenever  a  good-sized 
piece  of  turquoise  is  found,  it  is  laid  to  one  side  to  be  sent  to  Meshed. 
The  finer  debris  is  sifted  and  picked  over  by  a  large  number  of  boj's. 

The  bags  come  up  rapidly  and  contain  much  turquoise  of  various 
grades.  The  mine  produces  large  amounts,  but  a  good  deal  of  it  is 
inferior — some  greenish,  some  liable  to  fade,  and  some  affected  with 
whitish  spots.  Really  fine  stones  are  rare;  but  the  Orientals  use  the 
defective  material  as  well,  for  they  all  esteem  it,  and  the  poorest,  if 
possible,  must  have  some  kind  of  a  turquoise,  if  only  a  greenish  or 
faded  one,  set  in  a  tin  ring.  All  the  work  thus  far  done,  however, 
reaches  very  little  into  the  hill;  and  from  the  abundance  of  the  gem 
wherever  the  rock  is  opened  there  must  be  a  great  deal  of  fine  material 
not  yet  approached.  Even  before  the  hill  is  reached  the  surface  is 
seen  to  be  strewn  with  fragments  of  turquoise  in  various  stages  of  alter- 
ation, from  green  and  flawed  pieces  to  a  chalky  yellowish  mass  entirely 
changed  in  appearance.  On  entering  the  cave  one  sees  that  the  rock 
walls  are  seamed  with  blue  and  green  streaks  of  turquoise.  But  much 
that  looks  well  when  first  obtained  is  liable  to  fade  or  turn  green.  In 
some  cases  white  specks  appear,  which  gradually  enlarge  until  they 
destroy  the  vrilue  and  beauty  of  the  stone;  and  at  Meshed,  where  the 
product  is  taken  to  be  cut  and  exported,  no  one  will  purchase  a  tur- 
quoise until  he  has  had  it  in  his  possession  for  some  days.  After  cut- 
ting at  Meshed,  they  are  at  once  exported,  their  price  rising  as  much 
as  tenfold  at  that  place,  where  it  is  hard  to  buy^  fine,  perfect  stones  now, 
though  in  former  years  they  could  be  had  there  at  quite  moderate  rates. 
Turquoises  are  cheaper  now  in  Constantinople,  Tiflis,  and  even  in  India, 
than  they  are  in  Meshed. 

Turquoise  has  been  discovered  in  Australia  at  a  locality  named 
Mount  Lorigan,  in  New  South  Wales.  Indications  are  favorable,  and 
considerable  work  has  been  done,  but  no  important  results  are  as  yet 
reported. 

M.  Oarnot,  in  the  Bulletin  of  the  Mineralogical  Society  of  France, 
vol.  xviii,  1895,  pp.  119-123,  gives  an  analysis  of  the  turquoise  from  the 
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Bnrro  Moantains,  Arizona,  and  compares  it  with 
the  Persian  turquoise,  as  follows : 


an  analysis  made  of 


Analyses  of  turquoise. 


Phospho- 
ric acid 

Alumina 
(A1.0j). 

Copper 
oxido 
(CuO). 

Ferrous 
oxide 
(FeO). 

Lime 
(CaO). 

Water 
(HiO). 

Quartz 
or  clay. 

MnO. 
MgO.  F. 

Barro  Moan- 
tains  

Persia 

Per  cent. 
28.29 
29.43 

Per  cent. 
34.32 
42.17 

Per  cent. 
7.41 
5.10 

Per  e&nt. 
0.91 
4.50 

Per  cent. 

7.93 

Per  cent. 
18.24 
18. 59 

Pr.  et. 
2.73 
.21 

Trace. 
Trace. 

These  results  show  the  Arizona  material  to  differ  chiefly  in  the  pres- 
ence of  calcium  oxide  and  the  absence  of  most  of  the  iron.  M.  Carnot 
also  emphasizes  the  fact  that  all  the  iron  in  both  is  in  the  protoxide 
state;  whereas  in  the  standard  analyses  heretofore  given  it  has  been 
regarded  as  mainly  sesquioxide.  Turquoise  analyses  present  consider- 
able variation ;  but  M.  Carnot  deduces,  as  a  formula  to  which  they  may 
all  be  fairly  referred — 

P2O5(Al2O3,Cu3,Fe3,0a3)O3+Al2O3+5H2O. 

JADEITE. 

Prof.  Max  Bauer,  in  the  Jahrbuch  fur  Mineralogie,  1896,  vol.  i,  p.  85, 
announces  the  discovery,  based  upon  specimens  of  jadeite  from  an 
unknown  locality  in  Thibet,  that  this  mineral  is  a  comi)<)iientof  a  rock 
consisting  of  plagioclase,  nephelite,  and  jadeite,  the  last  sometimes  pre- 
ponderating to  the  exclusion  of  the  other  two.  He  remarks  that  if  the 
jadei-te  here  is,  as  usual,  a  member  of  the  group  of  crystalline  schists, 
we  have  in  that  case  the  first  occurrence  of  nephelite  in  otlier  than 
eruptive  rocks. 

Prof.  L.  V.  Pirrson,  in  the  American  Journal  of  Science,  fourth  series, 
vol.  1,  1896,  p.  401,  says: 

It  appears  to  us,  however,  that  this  interesting  occurrence  of  nophelit«  may  prove 
to  he  of  great  importance  in  explaining  the  origin  of  Jadeite,  whose  signiticance  in 
the  crystalline  schists  has  never  heen  understood,  and  it  may  also  furnish  one 
explanation  Avhy,  among  all  the  varieties  of  metamorphosed  igneous  rocks  occurring 
among  the  crystalline  schists,  those  containing  nephelite  have  not  been  found. 

WARBITE. 

This  is  a  new  mineral  that  may  possess  some  interest  as  a  semi- 
precious stone.  It  was  described  by  Mr.  J.  M.  Davison  in  the 
American  Journal  of  Science  for  August,  1896.  It  occurs  in  cosit 
ings  and  concentric  layered  masses,  with  an  oolitic  or  spherulitic  struc- 
ture, encrusting  cavities  in  the  massive  variscite  from  Utah.  Its  color 
is  light  green,  or  bluish  green;  luster,  vitreous;  hardness,  about  5— 
greater  than  variscite;  and  specific  gravity,  2.77.     In  composition  it  is 
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a  bydrons  phosphate  of  alamiua,  with  G  per  ceut  of  soda,  a  little  mag- 
nesia and  iron,  and  a  trace  of  copper  protoxide.  The  formula  derived 
comes  very  close  to  turquoise;  but  the  presence  of  the  soda  and  the 
comparative  absence  of  copper  are  marked  distinctions.  It  seems  to  form 
a  third  member  of  a  group  in  which  peganite  and  turquoise  precede  it — 
phosphates  of  alumina  in  which  the  water  increases  regularly.  The 
species  was  named  in  honor  of  Prof.  Henry  A.  Ward,  of  Eochester, 
New  York. 

8MITH80NITE. 

Golden-yellow  carbonate  of  zinc,  locally  known  as  "Turkey  fat,^ 
occurs  in  beautiful  mammillary  masses  in  the  Morning  Star  mine,  Yell- 
ville,  Arkansas.  The  coloring  matter  of  this  is  undoubtedly  greenock- 
ite  (sulphide  of  cadmium).  These,  when  cut  and  polished,  form  very 
pleasing  ornamental  stones.  The  coloring  is  richer  than  in  any  of  the 
smithsonite  found  at  the  ancient  zinc  mines  of  Laurium,  in  Greece, 
which  have  been  worked  for  two  thousand  years.  Some  fine  examples 
of  this  mineral  are  now  in  the  cabinet  of  the  United  States  National 
Museum  and  in  the  Field  Columbian  Museum  at  Chicago.  These  were 
found  by  Mr.  W.  A.  Chapman,  of  Yellville,  Arkansas,  and  were  cut  by 
Prof.  F.  W.  Clarke,  of  the  United  St<ates  Geological  Survey. 

AMBER. 

A  remarkable  article  on  the  fossilized  woods  of  the  United  States,  by 
Prof.  F.  H.  Knowlton,  of  the  United  States  Geological  Survey  api)eared 
in  Science  for  April  17, 1897,  new  series,  Vol.  Ill,  p.  582.  He  treats 
largely  of  the  occurrence  and  geology  of  the  amber  deposits  of  Cape 
Sable,  Maryland;  of  those  near  Canyon  Diablo,  Arizona;  in  the  vicinity 
of  the  Black  Hills,  South  Dakota;  at  Trenton  and  Camden,  New 
Jersey;  and  in  Chesapeake  and  Delaware  counties,  Maryland.  He 
also  traces  the  amber  iu  the  Magothy  Kiver  district,  Maryland,  to  a 
tree,  the  cell  structure  of  which  he  has  studied,  and  which  he  has 
named,  for  the  present,  Cupressinoxylon  hihbinsL 

A  paper  of  much  interest,  on  amber,  appeared  during  the  past  year  in 
the  form  of  an  address  delivered  at  the  Ipswich  meeting  of  the  British 
Association  for  the  Advancement  of  Science,  by  Dr.  Conwentz,  curator 
of  the  Provincial  Natural  History  Museum  at  Dantzic,  and  perhaps  the 
greatest  living  authority  upon  amber.  This  address,  although  dealing 
generally  with  the  amber  of  the  Baltic  and  of  northern  Europe,  had 
special  reference  to  that  found  on  the  east  coast  of  England.  After 
distinguishing  the  three  species  of  fossil  resin  associated  under  the 
name  of  amber — the^oft  varities  termed  gedanite  and  glessitCj  and  the 
harder  succinite,  or  amber  proper — Dr.  Conwentz  presents  the  facts, 
gathered  at  many  points,  as  to  the  occasional  occurrence  of  succinite 
on  the  British  coast,  and  fixes  its  limits.  It  is  found  more  or  less  in 
Norfolk  and  Sufiblk,  extending  southward  to  Essex  and  northward  to 
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Yorkshire,  chiefly  cast  up  on  the  shore  or  brought  in  by  fishermen's 
nets.  Quite  a  little  local  industry  exists  at  some  points  in  cutting 
and  x>olishing  it  into  charms  and  ornaments.  These  are  also  now 
imported  from  Prussia,  and  sold  to  visitors  sometimes  as  local  material ; 
but  Dr.  Conwentz  is  satisfied  that  most  of  it  is  truly  English.  The 
interesting  deduction  is  made  that  the  prehistoric  amber  articles  found 
in  graves,  etc.,  in  England,  dating  back  even  to  the  stone  age,  are 
X)robably  of  native  material,  and  not  derived  from  the  Continent,  as  has 
been  generally  supposed.  They  are  not  abundant;  and  the  amber 
known  to  be  now  obtained  along  the  British  co<ist  would  account  for 
all  the  ancient  objects  without  the  necessity  of  inferring  a  foreign 
source. 

As  to  the  general  occurrence  of  amber,  the  source  is  a  bed  of  clay 
and  green  sand,  in  which  it  occurs  with  fossil  wood,  etc.,  partly  in  Sma- 
land  and  partly  under  the  Baltic,  and  from  which  it  is  washed  out  and 
cast  up  on  the  shores  not  only  of  Prussia,  but  of  Denmark,  southern 
Finland,  and  several  of  the  Baltic  islands.  Then  it  is  found  at  points 
on  the  coast  of  Holland  and  England,  indicating  a  wide  extension  of 
the  Smaland  bed,  to  some  extent  at  least  under  the  present  German 
Ocean.  The  age  of  this  bed  is  Lower  Oligocene,  and  the  age  of  the 
amber  itself  and  of  the  trees  that  produced  it  is  thus  carried  back  to  the 
later  Eocene.  Dr.  Conwentz  discusses  the  nature  of  the  associated 
woody  and  finds  no  difference  in  its  microscopic  structure  from  that  of 
modern  pines,  so  that  the  separate  genus  Pinites  is  not  warranted,  and 
the  amber  pine  should  be  known  as  Pinus  succinifera.  Probably,  how- 
ever, other  coniferous  trees  shared  in  the  production,  especially  of  the 
associated  glessite  and  gedanite,  and  leaves  and  flowers  of  several  such 
species  are  preserved  in  pieces  of  amber.  In  addition,  many  traces  of 
other  groups  of  plants  are  similarly  inclosed,  some  of  which  are  of  great 
interest,  as  indicating  the  presence  in  northern  Europe  of  a  number  of 
genera  and  families  related  to  the  present  flora  of  Asia  and  North 
America,  and  showing  a  warm  temperate  climate.  This  conclusion  is 
not  new,  but  the  facts  as  presented  in  Dr.  Conwentz's  paper  are  of  great 
geological  interest  in  confirming  it. 

USE  OF  GEMS. 

The  use  of  jewels  for  ecclesiastical  purposes  is  growing  more  frequent. 
The  most  remarkable  article  of  the  kind  in  this  country  was  presented 
during  the  past  year  to  Trinity  Church,  New  York,  by  Prof.  Thomas 
Egleston,  founder  of  the  School  of  Mines,  Columbia  University,  who  has 
for  many  years  been  a  vestryman  of  that  church.  A  peculiar  interest 
attaches  to  this  object  in  several  ways.  It  is  in  itself  a  collection  of 
elegant  stones,  many  of  them  of  rare  varieties,  obtained  during  years  of 
travel  with  exceptional  opportunities.  Professor  Egleston  collected 
them  and  gave  them  to  his  wife,  who  died  in  1895;  and  they  have  now, 
with  their  settings,  been  made  into  this  very  beautiful  and  striking 
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memorial  gift — a  jeweled  communion  chalice  in  memory  of  Mrs.  Augusta 
McYickar  Egleston,  the  design  being  Professor  Eglestou's. 

The  chalice  is  9  inches  high  and  half  that  width.  It  rises  from  a  cup 
embossed  with  fleur-de-lis  crosses,  set  with  rich  purple  Ural  amethysts 
and  Indian  carbuncles.  The  highly  ornamented  stem  that  supports 
this  has  three  blue  sapphires,  two  yellow  diamonds,  and  a  ruby-red 
Nevada  garnet  set  into  it,  while  the  top  of  the  base  bears  six  Ceylonese 
chrysoberyls  and  a  green  tourmaline  from  Maine.  Below,  the  sides  of 
the  base  form  six  vertical  panels;  three  of  these  bear  repouss^  designs 
in  gold — of  the  Crucifixion,  the  Adoration,  and  the  Baptism  of  Christy 
respectively — separated  by  three  floriated  panels,  two  of  passion  flow- 
ers and  one  of  a  jeweled  cross.  All  these  are  set  with  beautiful  gems; 
the  passion  flowers  in  one  of  the  panels  have  an  emerald  for  the  center 
of  each,  in  the  other  a  sapphire;  the  cross  consists  of  Ave  stones^  the 
one  at  the  intersection  being  a  yellow  sapphire;  the  left  arm,  a  red  zir- 
con; the  right,  a  moldavite  (the  rare  green  volcanic  glass  of  Moravia); 
above  is  a  green  sapphire  (*' Oriental  emerald'^),  and  below  a  green 
zircon  and  an  andalusite.  At  the  top  of  the  panel  is  a  star  ruby 
(asteria),  and  at  the  bottom  a  Brazilian  topaz.  At  the  foot  of  the  cross 
are  two  garnets,  one  from  Nevada,  ruby -red,  the  other  a  green  deman- 
toid  ("Uralian  emerald")  from  the  Ural  Mountains;  around  it,  in  the 
four  spaces,  are  four  rubellites. 

This  description  may  give  an  idea  of  the  richness  and  rarity  of  the 
gems  in  this  unique  object.  All  the  panels  and  the  foot  of  the  chalice  are 
similarly  inlaid,  the  latter  with  six  Ceylonese  moonstones  alternating 
with  Siriam  carbuncles,  and  between  these  twelve  green  garnets.  In 
all  there  are  180  stones,  and  the  list  of  species  includes  amethyst,  anda- 
lusite, chlorastrolite,  chrysoberyl,  diamond,  emerald,  garnet,  moldavite, 
moonstone,  peridot,  ruby,  sapphire,  tourmaline,  topaz,  and  zircon,  and 
many  of  these  in  rare  shades  of  color. 

Among  the  most  novel  aspects  of  fashion  in  reference  to  diamonds, 
mention  may  be  made  of  two  i)oint8:  the  interest  taken  in  colored  dia- 
monds, and  the  engraving  of  initials,  monograms,  etc.,  on  the  faces  of 
table  diamonds.  In  regard  to  the  former,  the  increasing  abundance 
of  white  stones  is  leading  to  a  demand  for  the  much  rarer  colored  ones 
among  those  who  purchase  objects  of  elegant  luxury  without  regard  to 
cost.  The  remarkable  Egleston  memorial  chalice,  just  described,  has 
among  its  rich  jewel  decorations  a  number  of  colored  diamonds.  The 
De  Beers  Company  has  in  its  office  at  Kimberley  a  case  containing 
perhaps  a  dozen  diamonds  of  peculiar  elegance  and  value,  several  of 
which  are  colored.  Some  are  deep  blue,  and  one  of  considerable  size  is 
a  flawless  stone  of  deep  rose  color,  believed  to  be  the  finest  pink  dia 
mond  known.    It  can  not  be  purchased. 

The  engraving  of  diamonds,  though  by  no  means  new,  is  coming  into 
vogue  somewhat  again;  and  work  of  the  kind  is  announced  as  done  by 
some  jewelers  in  this  country,  for  the  first  time.    Mary  Queen  of  Scots 
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is  said  to  have  possessed  a  large  diamond  engraved  with  her  coat  of 
arms,  which  is  now  owned  by  a  private  collector  in  England.  A  fine 
specimen  is  also  in  the  Tiffany  collection  at  the  Field  Columbian  Museum 
at  Chicago.  This  is  a  large  stone  on  which  is  carved  a  likeness  of 
William  II  of  Holland.  The  work  is  said  to  have  occupied  the  artist, 
Devrees,  for  five  years.  At  the  late  Antwerp  Exposition  was  shown  a 
fin oer  ring  and  a  cross,  each  cut  out  of  a  single  piece  of  diamond.  The 
process  is  conducted  by  means  of  a  very  small  revolving  drill,  similar 
in  its  action  to  the  dentist's  drill,  making  3,000  to  10,000  revolutions 
per  minute.  It  is  manipulated  with  the  fingers,  like  a  pencil,  the  oper- 
ator dipping  the  tip  from  time  to  time  into  a  mixture  of  oil  and  diamond 
dust.  Of  course,  the  work  is  extremely  slow,  and  requires  the  utmost 
patience  and  skill.  It  necessarily  spoils  the  brilliancy  of  the  stone,  by 
interfering  with  the  reflection  and  refraction  of  light  that  give  the  dia- 
mond its  chief  beauty,  and  must  be  regarded  rather  as  a  tour  de  force 
than  as  a  branch  of  really  ornamental  art. 

At  no  time  in  the  past  decade  has  there  been  such  a  large  demand 
as  there  is  at  present  for  the  colored  precious  stones  of  all  varieties, 
including  emeralds,  rubies,  and  sapphires,  fine  examples  of  which 
have  commanded  prices  never  before  equaled.  The  lesser  gems,  such 
as  topaz,  a  Spanish  variety  of  quartz,  amethyst,  and  many  others,  have 
been  used  for  x)urse  tops,  cardcases,  and  even  ornaments  for  silver- 
mounted  cut  glass,  etc.,  so  that  the  demand  has  nearly  equaled  the 
supply;  and  not  only  jewelers  but  silversmiths  have  been  using  the 
colored  gems  in  great  quantities. 

The  prolific  occurrence  of  beautiful  opal  in  Queensland  and  New  South 
Wales,  and  the  great  ingenuity  displayed  in  the  jeweler's  art,  have  led 
to  a  number  of  peculiar  forms  of  cutting.  First,  in  the  form  of  rouud 
beads  that  are  drilled,  producing  the  effect  of  pearls  with  an  iridescent 
play  of  colors;  frequently  there  is  strung  between  the  beads  a  roudelle- 
cut  diamond,  emerald,  amethyst,  or  topaz,  the  rondelle  being  a  flat 
bead  with  faceted  edges.  Another  form  of  cutting  is  one  in  which  the 
opal  bead  is  cut  in  two,  forming  hemispheres,  and  between  the  two 
halves  there  is  set  a  diamond,  emerald,  topaz,  or  rock-crystal  rondelle, 
the  whole  forming  a  perfect  bead,  the  brilliant-cut  transparent  gem  of 
whatever  color,  in  the  center,  furnishing  a  wonderfully  pleasing  effect 
to  this  otherwise  crystallized  rainbow. 

GEM  lilTERATURE. 

An  interesting  article  on  precious  stones  has  appeared  in  the  volume 
issued  by  T.  K.  Brunner,  secretiiry  of  the  State  Board  of  Agriculture, 
Raleigh,  North  Carolina,  entitled  North  Carolina  and  its  Resources, 
1806,  pp.  107-113,  the  article  being  illustrated  with  colored  plates  of 
nine  specimens  and  numerous  illustrations  of  North  Carolina  gem  min- 
erals. The  report  is  very  clear,  and  as  it  contains  a  full  description  of 
the  minerals  of  the  State,  it  can  not  fail  to  be  a  valuable  aid  to  geolo- 
gists  and  naturalists,  as  well  as  to  investors. 
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Prof.  F.  W.  Rudler,  of  the  Royal  School  of  Mines,  London,  has  pre- 
pared a  new  edition  of  the  Handbook  to  the  Maseum  of  Practical 
Geology,  Jermyn  street,  London,  which  has  been  issued  in  8vo,  viii, 
167  pp.,  and  is  sold  by  the  museum  only.  This  is  the  guide  and  descrip- 
tive catalogue  of  one  of  the  most  comprehensive  and  admirably  dis- 
played museums  in  Europe.  There  are  many  references  to  precious 
stones  (pp.  101-119),  d.nd  in  the  museum  itself  there  are  beautiful  and 
characteristic,  and  often  unique,  examples.  The  collection,  being  so 
central  in  the  world's  greatest  metropolis,  does  much  to  create  a  taste 
for  precious  stones  and  to  serve  as  a  reference  collection  to  all  who 
visit  it  from  all  quarters  of  the  globe. 

In  the  report  of  the  United  States  Kational  Museum  for  1894,  pp. 
633-750,  an  admirable  article  appears  on  the  study  of  primitive  methods 
of  drilling,  by  Mr.  J.  D.  McGuire.  In  this  report  Mr.  McGuire  treats 
exhaustively  of  the  primitive  methods  of  chipping,  drilling,  and  engrav- 
ing, from  the  earliest  times  to  our  own  day,  giving  various  forms  of 
aboriginal  drills  from  ancient  Egypt  to  the  present,  and  throwing  much 
light  on  the  subject  of  prehistoric  and  savage  stone  cutting. 

In  the  Alphabetical  Dictionary  of  Names  of  Minerals;  Their  History 
and  Etymology,  by  Prof.  Albert  H.  Chester,  New  York,  1896, 8vo,  320  pp., 
Wiley  and  Son,  there  are  given  about  5,000  names  of  minerals  and 
gems,  with  the  references  to  the  original  authorities.  This  is  a  great 
convenience  as  a  check  list  to  all  interested  in  minerals  and  precious 
stones. 

Artificial  minerals  are  scarcely  within  the  province  of  this  report. 
Carborundum  is  a  mineral  that  has  never  existed  in  nature,  but  for  an 
abrasive  its  only  peer  is  the  diamond.  It  has  been  formed  in  large 
quantities  in  magnificent  crystals,  which,  although  not  transparent, 
are  highly  polished,  and  as  a  crystallized  brilliant  product  are  quite 
equal  in  elegance  to  any  mineral  found.  These  are  now  made  on  an 
immense  scale  by  the  Carborundum  Company  at  their  works  at  Niagara 
Falls,  the  motive  power  of  which  is  electricity  generated  by  Niagara 
water  power. 
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FRODUCnOIf  IN  THE  UIOTED  STATES. 

Production  of  prmaus  stones  in  the  United  Statee  in  1896. 

Diamond None. 

Sapphire $10,000 

Raby 1,000 

Topaz 200 

Beryl  (aqnamarinei  etc.) 700 

Emerald None. 

Phenacite None. 

Tonrmaline 3,000 

Peridot 500 

Qnartz,  crystal ^ 7, 000 

Smoky  qnartz 2,500 

Rose  quartz 500 

Amethyst 500 

Prase 100 

Gold  quartz 10,000 

Rntilated  quartz 500 

Dnmortierite  in  quartz 50 

Agate 1,000 

Moss  agate : 1,000 

Chrysoprase 600 

Silicified  wood 4,000 

Opal 200 

Garnet  (almandite) 500 

Garnet  (pyrope) 2,000 

Topazolite 100 

Amazon  stone 1,000 

Oligoclase 500 

Moonstone 250 

Turquoise 40,000 

Utahlite  (compact  variscite) 500 

Chlorastrolite 600 

Thomsonite 500 

Prehnite 100^ 

Diopside 200 

Epidoto 250 

Pyrite 1,000 

Rutile 100 

Anthracite 2,000 

Catliuite  (pipestone) « 3,000 

Fossil  coral 1,000 

Arrow  points 1,000 

Total 97,850 
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By  Edward  W.  Parker. 


BUHRSTOXE8. 

PRODUCTION. 

The  valae  of  buhrstones  and  millstoues  produced  iu  the  United  States 
from  domestic  quarries  in  1896  was  $22,567,  exactly  $25  more  than  the 
value  of  the  product  in  1895.  The  industry  compared  with  what  it 
was  when  the  first  volumes  of  Mineral  Resources  were  published  is  now 
very  small,  and  there  is  no  probability  that  it  will  regain  its  former 
importance.  It  has  given  way  to  modern  invention.  The  roller  process 
for  the  manufacture  of  flour  has  entirely  supplanted  the  use  of  buhr 
in  all  large  mills,  and  the  use  of  stones  is  now  confined  to  paint, 
cement,  bone,  and  phosphate  mills,  and  mills  for  grinding  the  coarser 
cereals.  Some  idea  of  the  decline  of  the  industry  is  shown  by  a  com- 
parison of  the  statistics  of  production  and  importations  in  the  past 
fourteen  years  covered  by  these  reports.  In  1882  the  value  of  the 
domestic  product  was  estimated  at  $200,000.  In  1895  and  1896  the 
value  of  the  output  was  only  11.3  per  cent  of  this  amount.  The  aver- 
age value  for  the  past  six  years  has  been  $19,273,  less  than  10  per 
cent  of  the  output  in  1882.  The  imports  have  shown  a  similar  but  not 
quite  so  great  a  fa  ling  off.  In  1882  the  value  of  imported  buhr,  rough 
and  manufactured,  was  $104,034.  In  1895  the  imports  were  valued  at 
$20,316,  less  than  one-fifth  of  the  1882  imports;  and  iu  1896  the  imports 
were  $26,965,  about  25  per  cent  of  the  imports  in  1882.  Combining  the 
domestic  product  with  the  imports,  a  total  value  in  1882  is  shown  of 
$304,034.  In  1895  the  combined  value  of  domestic  and  imported  mate- 
rialHvas  $42,858,  about  14  per  cent  of  the  value  in  1882,  while  in  1896 
the  combined  value  was  16  per  cent,  amounting  to  $49,532.  There  will 
always  be  a  limited  demand  for  the  domestic  millstones,  and  for  a  small 
amount  of  imported  buhr,  and  it  is  probable  that  the  production  and 
imports  will  continue  to  average  about  the  same  as  for  the  past  six 
years. 
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Althongh  classed  as  bubrstone,  tbe  domestic  material  is  entirely  dis- 
tinct from  any  of  tbe  bubrs  wbicb  are  imported  from  France,  Belgium, 
and  Germany.  Tbe  Frencb  bubr  is  considered  tbe  best.  Botb  it  and 
tbe  Belgian  bubr  consist  of  small  particles  of  silica  mixed  witb  calca- 
reous material,  and  are  bard  and  porous.  Tbe  German  bubr  is  said  to 
be  of  basaltic  lava.  Tbe  domestic  stone  is  a  quartz  conglomerate.  All 
of  tbe  foreign  stone  is  quarried  in  small  pieces,  wbicb  are  sbipped  in 
tbe  rougb  state  at  cbeap  freigbt  rates  to  tbis  country,  wbere  tbey  are 
dressed  to  conformable  sbapes,  fitted  togetber,  and  bound  into  solid 
wbeels.  Tbe  domestic  stone  is  found  in  large  bowlders,  wbicb  are 
worked  down  to  millstones  of  tbe  required  size,  tbe  cbief  advantage 
for  tbese  being  in  tbe  fact  tbat  tbey  are  in  one  piece.  It  occurs  in 
several  localities  along  tbe  eastern  slope  of  tbe  Allegbany  Mountains, 
notably  in  Ulster  County,  New  York,  wbere  it  is  called  Esopus  stone; 
in  Lancaster  County,  Pennsylvania,  wbere  it  goes  by  tbe  name  of 
Cocalico  stone,  and  in  Montgomery  County,  Virginia,  it  is  quarried  as 
Brusb  Mountain  stone.  It  bas  also  been  quarried  in  Moore  County, 
I^ortb  Carolina,  under  tbe  name  of  l^ortb  Carolina  grit,  but  no  product 
bas  been  reported  from  tbat  locality  for  several  years.  Tbe  product  in 
1895  was  from  New  York,  Pennsylvania,  and  Virginia. 

In  tbe  following  table  is  exbibited  the  value  of  tbe  millstones  pro- 
duced in  tbe  United  States  since  1880: 


Value  ofbuhratonet  produced  in  the  United  Stateefrom  1880  to  1896, 


Year. 

Value. 

Tear. 

1 
Vftlae. 

1880 

$200,000 
150,000 
200,000 
150,000 
150,000 
100,000 
140,000 
100,000 
81,000 

1889 

$3.^  155 
23,720 
16,587 
23, 417 
16,639 
13,887 
22, 542 
22,567 

1881 

1890 

1882 

1891 

1883 

1892 

1884 

!    1893 

1885 

1894 

1886 

1895 

1896 

1887 

1888 
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IMPORTS. 

Value  of  buhraiones  and  milUiones  imported  into  the  United  Stateefrom  1868  to  1896, 


Year  ended— 


Jane  30, 1868. 

1869. 

1870. 

1871, 

1872. 

1873. 

1874. 

1875. 

,1876, 

1877. 

1878. 

1879. 

1880. 

1881. 

1882, 

1883. 

1884. 

1885. 
Dec.  31,  1886 

1887. 

1888. 

1889. 

1890, 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 


Roagh. 


$74,224 
57,942 
58,601 
35,406 
69,062 
60,463 
36,540 
48,068 
37, 759 
60,857 
87,679 
101, 484 
120,441 
100, 417 
103,287 
73, 413 
45,837 
35,022 
29,273 
23,816 
36,523 
40.432 
32,892 
23,997 
33,667 
29.532 


Mftde 

into  mill« 

stones. 


$2,  419 

2,297 

3,698 

5,967 

8,115 

43,170 

66,991 

46,328 

23,068 

1,928 

5,088 

4,631 

3,495 

747 

272 

263 

455 

662 

191 

705 

452 

1,103 

42 

529 

729 


TotaL 


$74,224 

60,361 

60,898 

39,104 

75,029 

68,578 

79, 710 

115, 059 

84,087 

83,925 

89,607 

106, 572 

125, 072 

103, 912 

104,034 

73,685 

46,100 

35,477 

29,935 

24,007 

37,228 

40,884 

33,995 

24,039 

34,186 

30,261 

a  18, 087 

20,316 

26,965 


a  Not  separately  olasaifled  after  1693. 
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GRINDSTONES. 


OCCURRENCE. 


Grindstones  of  domestic  manufactare  are  obtained  from  the  sand- 
stone deposits  which  extend  along  the  shores  of  Lake  Erie  for  some 
distance  east  and  west  of  Cleveland,  Ohio,  and  as  far  inland  as  Ma 
rietta,  and  on  Lake  Huron  above  Detroit,  Michigan.  In  Mineral 
Resources  for  1886  the  methods  of  manufacture  and  use  are  given  in 
detail,  together  with  a  tabular  statement  of  the  several  varieties,  for- 
eign or  domestic,  that  occur,  with  their  special  uses.  Five  varieties 
are  produced  in  the  United  States — four  in  Ohio  and  one  in  Michigan. 
The  four  in  Ohio  are:  (1)  Berea,  fine  sharp  grit,  used  specially  for 
sharpening  edge  tools;  (2)  Amherst,  soft  loose  grit,  for  edge  tools  and 
saws;  (3)  Independence,  coarse  sharp  grit,  for  grinding  springs  and 
files  and  for  dry  grinding  of  castings;  (4)  Massillon,  also  coarse  sharp 
grit,  for  large  edge  tools,  springs,  files,  and  dry  castings.  The  Huron 
(Michigan)  stone  has  a  fine  sharp  grit,  and  is  used  for  sharpening  edge 
tools  when  a  very  fine  edge  is  required. 


PRODUCTION. 

The  production  of  grindstones  in  1896  shows  a  wholesome  recovery 
from  the  depression  of  the  two  previous  years,  amounting  in  value  to 
$326^826  against  $205,768  in  1895,  a  gain  of  $121,058,  or  about  59  per 
cent.  Compared  with  1894,  there  was  an  increase  in  1896  of  $103,612. 
The  industry  is  now  practically  controlled  by  three  or  four  large  firms 
in  Ohio,  which  have  the  strength  necessary  to  maintain  prices. 

In  the  following  table  is  shown  the  value  of  grindstones  produced  in 
the  United  States  since  1880: 

Value  of  grindstones  produced  in  the  United  States,  1880  to  1896, 


Year. 

ViJae. 

1         Year. 

Value. 

1880      

$500,000 
500,000 
700,000 
600,000 
570,000 
500,000 
250,000 
224,400 
281,800 

1889 

$439,587 
450,000 
476, 113 
272,244 
338, 787 
223,214 
205,768 
326,826 

1881      

1890 

1882    

1891 

1883 

1892 

1884 

1893 

1885 

1894 

1886  

1895 

1887    

1896 

1888 
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IMPORTS. 

The  amount  and  valne  of  grindstones  imported  into  the  United  States 
since  1868  are  as  follows: 

Grindstones  imported  and  entered  for  coneumption  in  the  United  SiateSj  1868  to  1896^ 

inclueive. 


Year  ended — 


Fininhed. 


Quantity. 


June  30, 1868 
1869 


1870 

1871 

1872 

1873 

1874 

1875 

1876- 

1877 

1878 

1879 

1880 

1881 !      2,064 

1?<82 1      1,705 


Long  tons. 


385 
1,202 
1,437 
1,443 
1,373 
1,681 
1,245 
1,463 
1,603 
1,573 


Valne. 


Unfinished  or  rough. 


Quantity. 


1883.. 
1884.. 
1885  .. 
Dec.  31,  18>6.. 
1887.. 
1888.. 
1889.. 
1890... 
1891.. 
1892  . . 
1893... 
1894... 
1895... 
1896... 


1,755 


$25,640 
15, 878 
29,161 
43, 781 
13, 453 
17, 033 
18,485 
17,642 
20,262 
18,546 
21, 688 
24,904 
24, 375 
30,288 
30,286 
28,055 


Long  tonn. 


3. 957. 15 
10,  774.  80 

8, 376. 84 
7,  721. 44 
7, 656. 17 
6, 079. 34 
4, 979. 75 
3, 669. 41 

4. 584. 16 
4, 578. 59 
5, 044.  71 
5, 945. 61 
6, 945. 63 


Value. 


$35,215 
99,  715 
96,444 
60,935 

100,494 
94,900 
87,525 
90,172 
69,927 
58,575 
46,441 
52,343 
51,899 
56,840 
06, 939 
77,797 


Total  value. 


$60,855 

115, 593 

125,605 

104,  716 

113, 947 

111,933 

106, 010 

107, 814 

90,189 

77, 121 

68,129 

77,247 

76,274 

87,128 

97,225 

105, 852 

a86,286 

50,579 

39, 149 

50,312 

51,755 

57,720 

45. 115 

21,028 

61,052 

59,569 

52,688 

54,276 

66,195 


a  Since  1884  olasaed  as  flniahed  or  nnflnlahed. 
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CANADIAN  PRODUCTION. 

The  Geological  Survey  of  Canada  gives  the  following  atatemeDt  of 
the  production  of  grindstones  in  the  Dominion  since  1886: 
I  rtxtiMfioK  of  grindtUmM  in  Canada  Hnet  1SS6 


Clepdu  y«r. 

Toui.       1       Value. 

4,000 
5.292 
6,764 
3,404 
4,884 
4,479 
5,283 
4.600 
3,757 
3,475 

»46,546 
64,008 
51,129 
90.863 
43,340 
42,687 
51,187 
38.379 
32,717 
31,932 

OILSTONES  AND  WHETSTONTie. 

PRODUCTION. 

Wbile  the  value  of  oilstones  and  whetstones  produced  in  the  United 
States  in  1896  was  the  largest  on  record,  the  reports  for  1896  indicate 
a  value  less  than  in  any  year  since  1890.  The  total  value  of  the  prod- 
uct in  1896  (including  oilstones,  whetstones,  or  water  hones,  scythe- 
stones,  kitoheu  and  shoemakers  rubstooes)  was  (127,098  against 
tl66,381  the  preceding  year.  The  rough  material  irom  which  they 
are  made  is  obtained  fh>m  various  localities  in  the  United  States.  The 
higher  grades  of  oilstones  are  made  from  two  grades  of  uovaculite 
qoarried  in  the  vicinity  of  Hot  Springs,  Arkansas,  and  known,  respec- 
tively, as  "Arkwisas"  and  "Washita"  stoue.  Fine-grained  sandstone, 
called  "Hindostan"  or  "Orange"  stone,  A'om  Orange  County,  Indiana; 
Lake  Superior  stone,  quarried  in  Cayahoga  County,  Ohio,  and  a  similar 
material  known  as  Labrador  stone,  from  Cortland  County,  New  York, 
and  chocolate  stone  ttom  Lisbon,  New  Hampshire,  are  used  for  whet- 
stones. Scythestones  and  rnbstones  are  made  from  Indian  Pond  and 
Lamoille  stoue,  quarried  in  Grafton  County,  New  Hampshire,  and 
Orleans  County,  Vermont,  ttom  Berea  grit  (which  also  furnishes  grind- 
stones), and  from  some  of  the  Indiana  sandstone. 

The  production  of  oilstones,  eto.,  in  the  United  States  has  for  several 
years  been  practically  controlled  by  one  concern,  the  Pike  Maaafoctur- 
lug  Company,  of  Pike  Station,  New  Hampshire.  This  company  owns 
quarries  at  French  Lick,  Georgia,  Orangeville  and  Paoli,  Indiana;  Hav- 
erhill, Piermont,  Orford,  and  Lisbon,  New  Hampshire;  Truzton,  New 
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York;  Westmore  and  Brownington,  Vermont,  and  besides  having  its 
own  quarries  and  1,000  acres  of  quarry  land  in  Oarland  County,  Arkan- 
sas, this  company  has  contracted  with  all  the  individual  quarrymen  for 
their  entire  output  for  a  number  of  years.  During  1896  the  Pike  Com- 
pany erected  a  mill  at  Hot  Springs,  Arkansas,  for  cutting  and  finishing 
the  novaculite  quarried  in  that  vicinity,  and  discontinued  the  manufac- 
ture of  Labrador  stoue  from  Cortland  County,  New  York. 

Under  existing  circumstances  the  first  uniform  selling  value  that  can 
be  placed  upon  the  product  is  for  the  finished  articles,  which  for  the 
past  six  years  has  been  as  follows: 

Value  of  oihtoneSf  whetaioneSf  etCf  produced  in  the  United  States  einoe  1891. 


Tear. 


1891 
1892 
1893 
1894 
1895 
1896 


Valae. 


$150,000 
146, 730 
135, 173 
136,873 
155,881 
127,098 


From  1880  to  1890,  inclusive,  the  product  and  value  of  the  rough 
stone  has  been  published  in  these  reports,  exception  being  made  in  the 
case  of  the  output  for  1800,  when  the  value  for  the  unfinished  product 
was  given  for  the  novaculite  of  Arkansas,  and  in  all  other  cases  the 
value  of  the  finished  stones  is  quoted.  The  annual  production  from 
1880  to  1890  was  as  follows : 


Product  of  oilstones  and  whetstones  from  1880  to  1890, 


Year. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 


Pounds. 


420,000 

500,000 

600,000 

600,000 

800,000 

1,000,000 

1, 160, 000 

1,200,000 

1,500,000 

5, 982, 000 


Value. 


$8,000 
8,580 
10,000 
10,000 
12,000 
15,000 
15,000 
16,000 
18,000 
32,980 
69,909 
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The  reports  of  production  by  the  Pike  Mannfactaring  Company  have 
been  famished  this  office  annually  since  1892,  with  permission  to  pub- 
lish. They  may  be  taken  as  indicative  of  the  condition  of  the  industry, 
and  are  shown  in  the  following  table.  These  figures  are  not  claimed 
to  be  exact,  but  are  estimated,  though  sufficiently  approximate  for  all 
practical  purposes.  In  making  its  report  for  1896,  the  company 
states  that  it  still  controls  the  class  of  goods  manufactured  by  it,  and 
is  able  to  maintain  a  uniform  quality  in  the  finished  material,  and  in 
this  way  is  securing  the  confidence  of  European  buyers,  and  foreign 
demand  is  increasing.  For  the  past  three  years  home  consumption  has 
been  much  curtailed  on  account  of  the  depressed  conditions,  but  during 
that  time  exi)ort  business  has  improved. 

Production  of  oilsioneSf  etc,,  hy  tke  Pike  Manufacturing  Company  since  1892, 


Kind. 


Washita  stone. pou nds. . 

Arkansas  stone. . .  do 

Labrador  Mtone. . .  do 

Hiudostan  stone  .do 

Sandstone do  — 

Chocolate  stone  . .  do 

Scy  thestones gross . . 

Total  valne 


1892. 


Output. 


400,000 

20,000 

500 

300,000 

100,000 

20,000 

16,000 


Value. 


$60,000 

12,000 

50 

15,000 

2,000 

2,000 

50,000 

141,050 


1893. 


Output 

300,000 

12,000 

200 

250,000 

100,000 

20,000 

13,000 


Value. 


$45,000 

12,000 

20 

13,000 

2,000 

2,000 

40,000 


114, 020 


1894. 


Output. 


300,000 

15,000 

100 

300,000 

100,000 

25,000 

15,000 


Valne. 


$45,000 

15,000 

10 

15,000 

2,200 

2,500 

45,000 


124,  710 


KiDd. 


Washita  stone pounds. 

Arkansas  stone do. . . 

Hindostan  stone do . . . 

Sandstone do . . . 

Chocolate  stone do . . . 

Scythestones gross. 

Total  value 


1895. 


Output. 


250,000 

15,000 

300,000 

100,000 

10,000 

15,000 


Value. 


$40,000 

20,000 

12,000 

2,000 

1,000 

47,750 


122,  750 


1896. 


Output. 


} 


240,000 

275,000 

100,000 

10,000 

15,000 


Value. 


$50,000 

10,000 
2,000 
1,000 

35,000 


98,000 


N 
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IMPORTS. 


The  following  table  shows  the  total  value  of  all  kinds  of  hones  and 
whetstones  imported  since  1880: 


Imports,  of  hones  and  wheMones  since  1880, 


Year  ended-— 

Value. 

Year  ended— 

Valne. 

June  30,1880 

$14, 185 
16,631 
27,882 
30,178 
26, 513 
21,434 
21, 141 
24,093 
30,676 

Dec.  31,  1889 

$27, 400 
37,454 
35,344 
33,420 
25,301 
26,671 
32, 439 
50,588 

1881 

1890 

1882 

1891 

1883 

1892 

1884 

1893 

1885 

1894 

Dec.  31,1886 

1895 

1S87 

1896 

1888 

CORITN^DUM  AND  EMERY. 


PRODUCTION. 


There  was  very  little  change  either  in  amount  or  value  of  the  product 
in  1896  compared  with  1895.  The  aggregate  output  of  corundum  and 
emery  in  1896  was  2,120  short  tons,  an  increase  of  18  tons  over  that 
of  1895.  The  valne  increased  from  $106,256  to  $113,246,  an  increase  of 
$6,990.  The  average  production  during  the  past  eight  years  has  been 
1,958  short  tons.  The  product  both  in  1895  and  1896  was  slightly  in 
excess  of  this  figure.  There  was  a  decrease  of  nearly  300  tons  in  the 
amount  of  emery  mined  in  Westchester  County,  New  York,  and  shipped 
from  Peekskill,  the  deficit  in  this  product  being  made  up  by  increased 
production  in  Massachusetts  and  Forth  Carolina.  Efforts  are  being 
made  by  producers  to  secure  a  protective  tariff  of  IJ  cents  per  pound 
on  emery  imports,  claiming  that  this  amount  of  protection  is  necessary 
in  order  to  properly  develop  the  corundum  deposits  of  North  Carolina, 
South  Carolina,  and  Georgia. 

Aside  from  this  and  a  reported  method  of  converting  emery  into 
corundum  by  an  electrolytic  process,  there  were  no  developments  or 
changes  of  note  since  the  preceding  report.  The  converting  method 
mentioned,  but  which  has  not  been  verified,  consists  of  mixing  emery 
with  lumps  of  coal  and  reducing  by  an  alternating  arc  current. 
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The  producers  of  both  emery  and  comndum  are  averse  to  giving 
publicity  to  their  business,  and  in  order  to  maintain  the  confidential 
nature  of  the  statistics  the  production  of  the  two  minerals  is  stated 
together  in  the  following  table: 

Annual  product  of  corundum  and  emery  since  1881, 


Year. 

Qnantity. 

Value. 

Year. 

Qnantity. 

Valne. 

1881 

Short  ton§. 
500 
500 
550 
600 
600 
645 
600 
589 

$80,000 
80,000 
100,000 
108,000 
108,000 
116, 190 
10«,000 
91,620 

1889 

Short  touM. 
2,246 
1,970 
2,247 
1,771 
1,713 
1,495 
2,102 
2,120 

$105, 567 

89,395 

90,230 

181,300 

142,  325 

95,936 

106,256 

113, 246 

1882 

1890 

1883 

1891 

1884 

1892 

1885 

1893 

1886 

1894 

1887 

1895 

1888 

1896 

IMPORTS. 

The  corundum  used  in  the  United  States  is  exclusively  of  domestic 
production.  Emery  is  imported  from  Turkey  and  the  island  of  Naxos, 
one  of  the  Gyclades  group  in  the  Orecian  Archipelago. 

The  following  table  shows  the  imports  of  emery  from  1867  to  1896: 

Emery  imported  into  ihe  United  States  from  1867  to  1896,  inclueire. 


Year 
ended — 


June  30— 
1867.. 
1868.. 
1869.. 
1870.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1876.. 
1877.. 
1878.. 
1879.. 
1880.. 


GraiiiA. 


Quantity. 


Poundi. 


Value. 


610, 117 
331,580 
487, 725 
385,246 
343, 697 
334,291 
496,633 
411, 340 


$29,706 
16, 216 
23,345 
18,999 
16,615 
16, 359 
24, 456 
20,066 


Oreoi 

■rock. 

Pulveiized 

or  ground. 

Qnantity. 

Value. 

Qnantity. 

Value. 

Long 
tons. 

Pounds. 

428 

$14, 373 

,  924, 431 

$38,131 

85 

4,531 

834,286 

33,549 

964 

35,205 

924. 161 

42, 711 

742 

25,335 

644,080 

29,531 

615 

15, 870 

613, 624 

28,941 

1,641 

41,321 

804,977 

36,103 

755 

26,065 

343, 828 

15,041 

1,281 

43,886 

69,890 

2,167 

961 

81, 972 

85,853 

2,990 

1,395 

40,027 

77,382 

2,533 

852 

21,964 

96,351 

3,603 

1,475 

38,454 

65,068 

1,754 

2,478 

58,065 

133,556 

4,985 

3,400 

76,481 

223,855 

9,202 

Other 
manufac- 
tures. 


Value. 


$107 
97 
30 
94 


Total 
value. 


$52,504 
38,080 
77, 916 
54,866 
44,811 
77, 424 
70, 919 
62,366 
58,327 
61,653 
42,182 
56,601 
87,506 

106, 894 
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Emery  imported  into  the  United  States  from  1867  to  1896,  inoltMivo— Continued. 


Fear 
ended — 

Qnins. 

Ore  or  rock. 

Polverlzed  or  gronnd. 

Other 

mannffto- 

tares. 

Total 
valne. 

Qiumtity. 

Valae. 

Quantity. 

Yalae. 

Quantity. 

Valne. 

Yalne. 

June  30— 

1881... 

1882... 

1883... 

1884... 

1886... 
Dec.  31— 

1886... 

1887... 

1888... 

1889... 

1890... 

1891... 

1892... 

1893... 

1894... 

1895... 

1896... 

Pounds. 
454,790 
520, 214 
474, 105 
143, 267 
228,829 

161,297 
367,239 
430,397 
503,347 
534,968 
90,658 
566,448 
516,953 
597, 713 
678, 761 
755,693 

$22,101 

25,  314 

22, 767 

5,802 

9,886 

6,910 
14,290 
16,216 
18, 937 
20,382 

3,729 
22,586 
20,073 
18,645 
25,066 
28,493 

Long 
tons. 

2,884 

2,765 

2,447 

4,145 

2,445 

3,782 
2,078 
5, 175 
5,234 
3,867 
2,530 
5,280 
5,066 
2,804 
6^803 
6,389 

$67, 781 
69, 432 
59,282 

121, 719 
55,368 

88,925 
45,033 
93,287 
88; 727 
97,939 
67, 573 
95, 625 

103,875 
51,487 
80,386 

119,738 

Potmd*. 
Ill,  174 
117,008 
93, 010 
513, 161 
194, 314 

865,947 
al44,380 

$7,497 
3,708 
3,172 

21, 181 
8,789 

24,952 
6,796 

$53 
241 
269 
188 
757 

851 

2,090 

8,743 

111,302 

$97,432 
98,695 
85,490 

148,890 
74,800 

121,638 

68,209 

118, 246 

218,966 

123, 367 

71,302 

120,623 

127,767 

71,973 

133,038 

148,231 

5,046 

2.412 

1 

3,819 

1,841 

27,586 

• 

1 

a  To  June  30,  only ;  since,  claimed  with  grains. 


IlSTUSORIAIi  EAKTH. 


OCCURRENCE. 


Deposits  of  infusorial  earth  are  fouud  in  several  States  on  the  eastern 
slope  of  the  Alleghany  Mountains^  and  in  two  of  the  Pacific  Coast 
States,  [Nevada  and  Oalifomia.  It  has  not  been  reported  in  any  of  the 
States  lying  between  the  Apjialachian  and  Bocky  Mountain  systems. 
Among  the  Eastern  States  it  has  been  mined  in  Oonnecticut,  !New 
Hampshire,  Kew  Jersey,  Maryland,  and  Virginia. 


PRODUCTION. 

During  1896,  the  amount  of  infusorial  earth  mined  in  the  United 
States  was  2,796  short  tons,  valued  at  $16,042,  against  4,954  short  tons, 
valued  at  $20,514,  for  the  previous  year.  The  mining  of  infusorial  earth 
is  a  very  irregular  business,  so  irregular  that  except  in  the  two  New 
England  States  it  can  hardly  be  called  an  industry.  For  several  years 
mining  was  cfirried  on  quite  steadily  at  Popes  Greek  and  Dunkirk  in 
Maryland,  but  operations  at  the  former  place  have  been  abandoned. 
Work  was  suspended  at  Dunkirk  in  1894,  but  resumed  in  1895,  with  an 
output  of  3,000  tons,  and  for  a  while  in  1896,  when  700  tons  were  shipped. 
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Until  1896,  miDiiig  in  Kevada  was  spasmodic.  Tho  owners  of  the 
deposits  near  Virginia  City  mine  enough  raw  eartii  in  one  year  to  sap- 
ply  their  demands  for  three  or  four  years.  This  material  is  made  into 
polishing  powders.  Another  deposit  was  opened  near  Carson  City  and 
the  owners  expect  to  work  the  mine  steadily.  The  earth  from  this 
deposit  is  mixed  with  asbestos  for  making  boiler  and  steam-pipe  cov- 
erings. It  is  claimed  to  be  92  per  cent  pure  silica  and  requires  no  pre- 
paration before  marketing. 

The  Napa  Coanty,  California,  mines  are  still  idle,  but  a  small  amount 
(65  tons)  was  mined  in  Santa  Barbara  County.  The  New  Jersey  mines 
were  not  producing  in  1896.  The  irregularity  of  the  industry  may  be 
seen  in  the  following  table.  In  1880,  a  product  of  1,833  tons,  valued 
at  $45,660,  was  obtained.  The  next  year  with  a  product  of  1,000  tons,  the 
value  fell  to  $10,000 ;  the  same  amount  was  valued  at  $8,000  in  1882,  and 
fell  to  $5,000  in  1883,  remaining  at  $5  per  ton  until  1888,  the  product 
varying  from  1,000  to  3,000  tons  per  year.  The  census  of  1889  reported 
a  production  of  3,466  tons,  worth  $23,372.  The  following  year,  with  a 
decrease  of  934  tons  in  amount,  the  value  rose  to  $50,240,  the  largest 
ever  reported.  The  value  fell  to  $21,988  in  1891,  increased  to  $43,655 
in  1892,  fell  to  $22,582  in  1893,  and  again  to  $11,718  in  1894.  The  large 
values  reported  in  1890  and  1892  were  due,  not  to  any  advance  in 
prices,  but  to  the  more  advanced  stage  of  manufacture  when  the 
material  was  first  marketed. 

The  amount  and  value  of  the  product  of  infusorial  earth  for  the 
years  they  have  been  obtained  since  1880  are  shown  in  the  following 
table: 

Production  of  infusorial  earth  from  1880  to  1S96, 


Year. 


Short  tou8. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 


1,833 

i,oeo 

1,000 
1,000 
1,000 
1,000 
1,200 
3,000 
1,600 


Value. 


$45,660 
10,000 
8,000 
5,000 
5,000 
5,000 
6,000 
15,000 
7,500 


Year. 


Short  tons. 


1889 3,466 


1890. 
1891. 
1892. 
1893, 
1894. 
1895. 
1896. 


2,532 


2,584 
4,954 
2,796 


Value. 


$23,372 
60, 240 
21,988 
43,655 
22,582 
11, 718 
20, 514 
16,042 


GAR]S^ET. 


The  occurrence  of  the  variety  of  garnet  used  for  abrasive  purposes 
was  treated  briefly  in  this  report  for  1895.  There  have  been  no  new 
developments  either  in  the  mining  or  manufacturing  of  this  material, 
and  the  only  feature  of  interest  was  the  decreased  production.    The 
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statistics  of  garnet  prodaction,  excluding  the  gem  varieties,  were  uot 
collected  by  this  office  until  1894,  when  an  output  of  2,401  short  tons, 
worth  $90,660,  was  reported.  The  following  year  (1895)  the  product 
increased  to  3,325  short  tons,  with  a  comparatively  smaller  increase  in 
value  to  $95,050.  The  product  in  1896  was  2,686  short  tons,  285  tons 
more  than  in  1894,  but  having  a  value  more  than  $20,000  less  than  in 
the  former  year. 

Production  of  abrasive  garnet  for  three  years. 


Year. 


Short  toD8. 


1894 
1895 
1896 


2,401 
3, 825 
2,686 


Value. 


$90,660 
95,050 
68,877 


QUARTZ  CRYSTAIi. 

Connecticut  is  credited  with  the  entire  product  of  quartz  used  for 
wood  finishing.  In  1894  this  amounted  to  6,024  short  tons,  valued  at 
$18,054.  The  following  year  the  product  was  9,000  tons,  worth  $27,000, 
and  in  1896  it  was  6,000  tons,  worth  $18,000.  Quartz  for  this  purpose 
must  be  very  pure  and  white.  It  is  reduced  to  an  impalpable  powder, 
mixed  with  oil  as  in  ordinary  pigments,  and  applied  to  the  smooth  fresh 
surface  of  the  wood.  The  oil  penetrates  the  pores,  carrying  the  fine 
grains  of  quartz  with  it.  The  quartz  fills  up  the  pores  of  the  wood, 
which  is  then  susceptible  of  taking  a  high  polish. 


TRIPOI.I. 

Virginia  produced  1,000  short  tons  of  tripoli  in  1896,  and  Georgia 
added  a  small  output  of  15  tons.  Newton  County,  Missouri,  produced 
1,800  tons  of  the  porous  siliceous  rock  quarried  near  Carthage,  and 
which,  for  want  of  better  nomenclature,  is  included  with  the  tripoli 
product.  In  1894  and  1895  the  producers  of  this  material  reported  the 
value  of  their  various  manufactured  articles  in  making  their  returns  to 
the  Survey.  For  prudential  reasons  the  value  of  their  manufactured 
product  in  1896  was  withheld,  and  only  the  value  of  the  crude  rock  is 
given.  This  would  make  a  seemingly  large  decrease  in  value  and  is  not 
published  separately.  The  value  of  the  combined  product  of  Oeorgia, 
Missouri,  and  Virginia  in  1896  was  $15,580. 
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PRODUCTION. 

The  total  prodaction  remained  nearly  constant,  as  shown  in  the  fol- 
lowing tables,  and  the  condition  of  the  industry  showed  little  variation 
from  the  depression  of  1895;  nor  is  any  great  improvement  in  price 
anticipated  until  the  product  is  reduced  in  quantity.  In  Florida  the 
chief  feature  of  interest  was  that  river  mining  and  land-pebble  mining 
changed  places  on  account  of  the  great  effort  of  the  river-pebble  pro- 
ducers to  market  a  large  product. 

The  greatest  item  of  interest  was  the  extension  of  the  Tennessee  field 
by  the  discoveries  at  Mount  Pleasant,  to  which  reference  will  be  made 
on  another  page. 

Product  of  phosphate  rook  from  1891  to  1S96. 


SUte. 

1891. 

1892. 

1893. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Florida: 

Hard  rock 

Soft  rock 

Land  pebble... 
Kiver  pebble... 

Total 

South  Carolina : 
Land  rock..... 
River  rock 

Total 

Grand  total.. 

Long  tons. 
[      57, 982 
54, 500 

Long  Urns. 

r  a  155, 908 

<         6, 710 

i      21, 905 

6102,820 

$859,276 

32, 418 

111,271 

415, 453 

Lotig  tofiM. 

215, 685 

13,675 

86,624 

122, 820 

$1,117,732 

64,626 

359, 127 

437,571 

112,  482 

$703,013 

287,343 

1,418,418 

438,804 

1,979,056 

344,978 
130, 528 

2, 187, 160 
760, 978 

1 

i 

243.653       1,236,447 
150,575          641,362 

308,435 
194,129 

1, 408, 785 
748,229 

475,  506 

2, 948,  138 

394,228    !  U877,709 

502,564 

2. 157, 014 

587,988 

3,651,151          681,571    ,  3,296,127 

1 

941,368    '      4,136,070 

a  Includes  52,708  tons  of  land  rork  carried  over  in  stock  from  1891. 
6  Includes  12,120  tons  of  river  pebble  carried  over  in  stock  from  1891. 
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Product  of  jihosphate  rook  from  1891  to  1896 — Continued. 


State. 

1894. 

1895. 

1896. 

1 

Qnautity. 

Value. 

Quantity. 

Value. 

Quantity. 

1 

Value. 

I 

Florida: 

Hard  rock 

Soft  rock  ...:.. 

Long  tons. 
326, 461 

1     • 

$979,383 

Long  tons,  i 

307,098     $1,302,096 
6. 916    ,        -^2-  noo 

Long  tons. 

296.811 

40U 

97,936 

100.052 

$1,067,525 
2.300 

Land  pebble... 

• 
Kiver  pebble... 

Total 

South  Carolina : 

Land  rock 

River  rock 

Total 

1    Tennessee 

North  Carolina  . . . . 

98, 885 
102,  307 

296,655 
390, 775 

181,011 
73,036 

^— ,  "  — - 

593, 716 
185.090 

176,  072 
300,556 

527, 653 

1, 666, 813 

568, 061       2, 112, 902 

495, 199 

'      1, 547, 353 

1 

\      307, 305 
142, 803 

1,252,768 
492, 808 

270,560 
161, 415 

898,787 
512, 245 

267,072 
135, 351 

792,457 
389.192     1 

450, 108 

1,  745,  576 

431,075    1  1.411,032 

402,423 

1. 181.  649 

1        19, 188 
1 

67,158 

38,515    1        82,160 

26, 157 
7,000 

57.370 
17,000 

Grand  total.. 

i 

'      996,949 

1 

3, 479, 547 

1,038,551     1  3,606,094 

1 

930,779 

2,803,372 

SOUTH   CAROLINA. 

In  the  following  tables  will  be  found  statements  of  the  shipments  of 
South  Carolina  phosphate  rock  since  1874  and  the  product  of  the  State 
from  1867  to  1896 : 


Detailed  statement  of  total  foreign  and  coastwise  shipments  and  local  consumption  of  South 

Carolina  rock  since  June  It  1874, 

[Long  tons.] 


Period. 


June  1, 1874,  to  May  31, 1875. 


June  1, 1875,  to  May  81, 1876. 


June  1. 1876,  to  May  31, 1877. 


June  1, 1877,  to  May  31. 1878. . 


Sbipmenuand    lueaufort. 
consumption.      "«*"»"*  •" 


'  Foreign  ports... 
Domestic  •portA . 

Consumed 

Foreign  port 

Domestic  ports  . 
Consumed 


44,617 
7,000 


50,384 
9,400 


Foreign  ports ...     73, 923 
Domestic  ports  .       6, 285 

Consumed , 

Foreign  ports . . . !  100,  619 

8,217 


Domestic  ports  . 

Consumed 

Foreign  |M>rts... 
June  1, 1878.  to  May  31, 1879. . '{  Domestic  ports  . 

Consumed 

{Foreign  ports .. . 
Domestic  ports  . 
Consumed 


Charles- 
ton; 


25,929 
25,560 
19,684 
25,431 
28, 831 
18,850 
28,844 
40.768 
13,400 
21^123 
60,729 
17,635 
21, 767 
52,281 
18,900 
14. 218 
94,002 
22,040 


Total 


70,546 
32,560 
19,684 
75,  815 
38,  231 
18,850 

102.767 
47,053 
13,400 

121, 742 
68,946 
17,636 

119. 566 
00.899 
18.900 
61,375 

107,  348 
22.040 


Total  for 
eacb  voar. 


122,790 


132.896 


163,220 


208.323 


199,365 


190.763 
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Detailed  statement  of  total  foreign  and  coaattviae  ahipmenta  andlocal  comumption  of  South 

Carolina  rock  since  June  1,  1874 — Coutiuued. 

[Long  toiiA.] 


Period. 


June  1, 1880,  to  May  31, 1881 . 


Jane  1, 1881,  to  May  31, 1882. 


Jane  1, 1882,  to  May  31, 1883. 


Jane  1, 1883,  to  May  31, 1884. . 


June  1. 1684,  to  May  81, 1885. . 


Jane  1. 1885.  to  Dec.  31, 1885. , 


Jan.  1,  1886,  to  Deo.  31, 1886. 


Jan.  1, 1887.  to  Dec.  31.  1887. 


Jan.  1, 1888,  to  Dec.  31,  1888. 


Jan.  1, 1889,  to  Dec.  31,  1889. 


Jan.  1. 1690,  to  Dec.  31,  1890. 


Jan.  1, 1891,  to  Dec.  31, 1891. 


Jan.  1, 1892,  to  Dec.  31, 1892. 


Jan.  1, 1893,  to  Dec.  31, 1893. 


Jan.  1, 1894,  to  Deo.  81, 1894. 


Jan.  1, 1895,  to  Dec.  31, 1895. 


Jan.  1, 1896,  to  D<«c.  31, 1896. . .  < 


Shipments  and 
consumption. 


Beaufort. 


Charles- 
ton. 


Total. 


Foreign  ports . . . 
Domestic  ports  . 

Consumed 

Foreign  ports... 
DbmeHtic  ports.. 

Consumed 

Foreign  ports... 
Domestic  ports.. 

Consumed 

Foreign  ports... 
Domestic  ports.. 

Consumed 

Foreign  ports... 
Domestic  ports . , 

Consumed 

Foreign  porta.., 
Domestic  ports.. 

Consumed 

Foreign  {Mrts... 
Domes  tic  ports.. 

CouBumeil 

Foreign  ports... 
Domestic  ports. 

Consumed 

Foreign  porta. .. 
Domestic  ports . 

Consumed 

Foreign  porta. . . 
Domestic  ports . 

Consumed   

Foreign  ports . . . 
Domestic  porta., 

Consumed 

Foreign  ports... 
Domestic  ports  . 

Consumed 

Foreign  porta. . , 
Domestic  ports , 

Consumed 

Foreign  porta... 
Domestic  i>orta . 

Consumed 

Foreign  i)ort8... 
Domestic  ports  . 

Consumed 

Foreign  ports... 
Domestic  ports  . 

Consumed 

Foreign  porta... 
Domestic  ports  . 
Consumed 


62,200 
65.895 


89. 581 
66,340 


94.789 
62, 175 


132, 114 

41,040 

5,800 

111,  075 
44,130 
12.000 

105,  761 

16,321 

5,000 

153,443 

14,622 

9,000 

189, 995 
15,905 
13,000 

124,  474 
20,404 
13,000 

137, 102 
60,000 
15,000 
72,241 
15,000 
13,000 
94,528 
22,000 
14,000 

105,150 
30,425 
15,000 

156, 257 
22, 872 
15,000 

114, 155 
21.000 
12.683 

114,430 

9.500 

12.100 

113,351 
12,000 
10,000 


8,568 

91, 929 

38, 142 

22,905 
111,314 

42,937 

28.251 
150,545 

42,620 

20,539 
181,363 

50,923 

11,495 
161, 700 

55,000 

8,581 

112, 126 

30,000 

5,926 

187, 558 

60,000 

9,740 

181,918 

70.000 

8,611 

212, 078 

75,000 

5,900 

248.643 

75,000 

55,000 
213,757 

85,000 

4,655 

252, 083 

86.250 

5,052 

148,600 

90,000 

175 

160.942 

147, 318 

12, 417 
154,853 
135,000 

10,090 
155,855 
130,  COO 

12,000 
130.  072 
125,000 


70,768 
157,  824 

38, 142 
112,486 
176,654 

42, 937 
123,040 
212, 720 

42, 620 
152,653 
222,403 

56,723 
122, 570 
205,833 

67,000 
114,842 
128. 447 

35,000 
159, 369 
202,180 

69,000 
199,735 
197, 823 

63,000 
128,085 
232,482 

88,000 
143,002 
308,643 

90,000 
127, 241 
228,  757 

98,000 

99.183 
274,083 
102,250 
110,202 
179, 025 
105.000 
156, 432 
183,814 
162,318 
126,  572 
175, 853 
147, 683 
124, 520 
165.  355 
142, 100 
125, 351 
142,  072 
1.35,000 


Total  for 
each  year. 


266,734 


332, 077 


378. 380 


431, 779 


395, 403 


277,789 


430,549 


480,558 


448,567 


541,645 


463,998 


475, 516 


394.227 


502,564 


450,108 


431. 975 


402, 423 
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Photphate  rook  (wa9h6d  produot)  mined  hy  the  land  and  ritfer  mining  companies  of  South 

Carolina  since  1867. 


Year  ending-— 


May31, 1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

Dec.  31,  1885  (from  June  1) . . 

1886  (calendar  year) 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 .1. 


Land  com* 
paniea. 


L_ 


lAtngtons, 

6 

12,262 

31,958 

63,252 

56,533 

36,258 

33,426 

51,624 

54,821 

50,566 

36, 431 

112,622 

100,779 

125,601 

142,193 

191,306 

219,202 

250,297 

225,913 

149, 400 

253,484 

261,658 

290,689 

329,543 

353, 757 

344,978 

243,652 

308,425 

307,305 

270, 560 

267, 072 


Siver  com* 
IMUiiea. 


Limg  tons. 


1,989 

17,665 

22,502 

45,777 

57, 716 

67,969 

81,912 

126,569 

97,700 

98,586 

65,162 

124,541 

140,772 

159, 178 

181, 482 

169,490 

128,389 

177,065 

218,900 

157. 878 

212,102 

110, 241 

130,538 

150, 575 

194,129 

142,803 

161, 415 

135,351 


ToUl. 


Long  ions, 

6 

12,262 

31,958 

65,241 

74,188 

58,760 

79, 203 

109,340 

122,790 

132, 478 

16^,000 

210, 322 

199,365 

190,763 

266,734 

832,077 

378,380 

431, 779 

395,403 

277,789 

430,549 

480,558 

448,567 

541,645 

463,998 

475, 516 

394,227 

502,564 

450, 108 

431,975 

402,423 
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The  following  table  shows  accarately  the  destmationi  of  all  shipments 
of  Florida  hard-rock  phosphate  in  1896: 

ShipmenU  of  Florida  hard-rock  phosphate  in  1896,  hy  porta. 


Port. 


AarhnaB 

Aberdeen 

Antwerp 

Barbados 

Birkenhead  .. 

Bremen 

Danzig 

Dortrecht  — 

DubUn 

Galatz 

Gerstemunde . 

Genoa 

Ghent 

Gothenbnrg . . 

Hamburg 

Harboorg 

HhU 

Kaatmp 

Landskrona . . 

Leghorn  

Liverpool  

London  

Memel 

Port  de  Bone. 

Ro  val 

Riga 

Rotterdam  . . . 
St.  S.  du  R... 
Stettin 


Savannah. 


Long  tofui. 
1,405 


3,809 


7,098 


18, 107 


36, 428 


6,377 


1,096 


2,156 


1,812 
1,607 
4,397 
3,207 
6,620 
Venice '      4,720 


Total 98,339 


Bnmawiok. 


Long  tons. 


2,075 


2,494 


1,693 


8,019 
1,100 


8,107 


9,685 


7,390 


40,563 


Femandina. 


Long  ton*. 


1,038 

5,136 

500 

2,442 


Port 
Tampa. 


Long  tons. 


2,215 
513 


3,967 
4,930 
3,779 


19, 622 
5,300 


1,980 


2,981 


23,870 

2,321 

29,346 


109, 940 


3,293 


7,115 
^093 
5,910 
5,488 


8,441 


6,382 


1,455 


2   0QA 


15,185 
5,552 


65,910 


Total. 


Long  tona, 

1,405 

1,038 

10, 520 

500 

2,442 

7,098 

2,215 

3,298 

513 

2.494 

3,967 

23,037 

12,587 

4,093 

69.979 

10,788 

1,100 

6,377 

8,441 

1,096 

10,087 

8,538 

2.981 

1,455 

1,812 

1,607 

40.948 

5,528 

58,541 

10, 272 


314, 752 
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Monlhly  8hipment8  of  Florida  hard-rock  phosphates  in  1S96, 


• 

Month. 

1 

Savannah. 

'    January 

2,106 

February  

4,370 

1    Ma^'ch -: 

8,518 

>pril 

Mav 

6,006 
12,250 

June 

Julv -- 

4,430 
2,156 

1/  lAAJ       .........     ........ 

1 

Auffust 

4,567 

September 

October 

November 

December 

13,563 
10,758 
15, 832 
13,783 

Total ; 

1 

98, 339 

Brunswick.'  Femanilina. 


2,075 
2,808 
3, 039 
4,598 
3,421 
2,168 
6,906 
2,472 
1,000 
4,852 
4,168 
3,056 


7,144 

7,421 

20, 721 

16, 241 

19,508 

3,961 

6,240 

10, 920 

4,619 

6,577 

4,676 

1,912 


40, 563        109, 940 


Port 
Tampa. 


4,701 
2,254 
2,982 
9,712 
10,685 
5,950 

2,525 
4,042 
6,078 
11,400 
5,581 


65,910 


Total. 


16,  026 
16,853 
35,260 
36, 557 
45,864 
16,509 
15,302 
20,484 
23,224 
28,265 
36,076 
24,332 


314. 752 


TENNESSEE. 

The  event  of  principal  interest  in  phospbate  mining  during  the  year 
was  th3  discovery  and  rapid  development  of  high-grade  phosphate 
rock  in  Maury  County,  Tennessee.  This  is  an  important  addition  to  the 
phosphates  in  Hickman  and  Perry  counties,  which  were  described  in 
the  last  report,  and  which  have  since  been  described  at  greater  length 
by  Br.  C.  W.  Hayes  in  a  paper  entitled  "The  Tennessee  phosphates," 
published  In  Part  II  of  the  Seventeenth  Annual  Report  of  the  Survey. 

The  following  description  of  the  Maury  County  phosphate  is  extracted 
from  a  paper  by  Mr.  J.  B.  Killebrew : 

MAURY  COUNTY,  TENNESSEE. 

In  December,  1895,  the  Hon.  S.  Q.  Weatberly,  of  Lewis  County,  in  passing  by  the 
farm  of  Scott  Jennings,  near  Mount  Pleasant,  Maury  County,  observed  in  the  deep 
cuts  along  the  road  a  thinly  laniiniited  rock  that  to  him  suggested  zinc  ore.  Actu- 
ated more  by  curiosity  than  with  the  expectation  of  making  any  Tnluable  discovery, 
he  took  a  piece  of  this  thin  rock,  broke  it  so  as  to  see  the  structure,  and  recognized, 
as  he  thought,  the  granulated  appearance  of  the  phosphate  rock  of  Hickman  County. 
Impressed  with  this  similarity  in  general  appearance,  he  took  the  specimen  to  Mr. 
H.  I.  Arnold,  who  was  interested  in  the  phosphate  industry  in  the  latter  county.  Mr. 
Arnold  sent  the  samples  to  Mr.  Lucius  P.  Brown,  a  well-known  chemist  of  Nashville. 
Mr.  Brown's  analysis,  submitted  within  ten  days,  showed  that  the  rock  contained 
over  75  per  cent  of  bone  phosphate.  The  softness  and  porosity  of  the  rock  and  the 
abundance  of  its  outcrops,  together  with  the  nearness  of  the  stratum  to  the  surface 
and  the  proximity  of  the  deposit  to  the  railroad,  at  once  declared  the  great  value  of 
the  beds.  Mining  was  begun  within  the  town  limits  of  Mount  Pleasant  January  16, 
18P6,  and  the  greatest  excitement  at  once  sprang  up  in  all  the  region  snrronnding 
that  place.     Nearly  every  farmer  within  10  miles  of  the  little  town  began  to  look  for 
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phosphate  rock  on  his  farm.  Thonsands  of  excavations  were  made,  though  in  many 
places  the  outcrop  sufficiently  indicated  the  presence  of  the  phosphate  in  workable 
quantity.  Stock  companies  were  rapidly  organized,  and  development  began  in  every 
portion  of  the  phosphate-heai  ing  region. 

At  present  there  are  numerous  companies  and  firms  at  work,  the  principal  ones 
being:  The  Blue  Grass  Phosphate  Company ;  the  Columbian  Phosphate  Company ; 
the  Tennessee  Phosphate  Company ;  the  Mount  Pleasant  Phosphate  Company ;  Cajet 
&  Co.,  successors  to  Meadors  &Co. ;  Carpenter  &.  Co.;  Ligon  &  iShaw,  lessees; 
Phosphat  Gcodrale  de  Floride,  operated  by  Riehe  and  associates;  Barrett  &  Co.; 
C.  D.  Hardin  «&  Co. ;  R.  L.  Goodloe. 

There  are  also  a  few  individuals  who  mine  small  quantities  of  phosphate  rock  on 
their  farms  or  town  lots  and  sell  to  local  dealers  or  speculators. 

The  monthly  shipments  of  rock,  which  began  in  July,  1896,  up  to  June  30,  1897, 
as  furnished  by  Milton  H.  Smith,  the  president  of  the  LouiBville  and  Nashville  Rail- 
zoad,  are  as  follows : 

Phosphate  shipmentB  from  Maury  County y  TenneBaer. 


Month  iind  year. 


July,  1896 

August,  1896 

September,  1896 
October,  1896... 
November,  1896 , 
December,  1896. 
January,  1897... 
February,  1897.. 
March,  1897  .... 

April,  1897 

May,  1897 

June,  1897 

Total  .... 


Long  tons. 

350 
2,582 
2,566 
2,240 
4,809 
6,831 
7,374 
6,806 
6,724 
8,265 
9,966 
5,522 


64,035 


The  total  mined  for  the  year  ending  June  30  was  64,928  long  tons. 

The  area  containing  the  phosphate  of  lime  in  workable  quantities  in  the  vicinity 
of  Mount  Pleasant  is  embraced  within  15  square  miles,  about  one-third  of  which, 
it  is  estimated,  contains  valuable  beds  where  the  phosphate  may  be  easily  and 
cheaply  mined.  In  many  places  the  surface  of  the  country  lies  below  the  deposits, 
and  in  others  the  beds  are  covered  by  high  hills.  The  mining  now  is  coufined  to 
those  places  where  the  beds  of  phosphate  lie  near  the  surface  and  where  the  overr 
burden  does  not  exceed  2  or  3  feet  of  earth.  No  mining  is  done  by  tunneling,  nor  is 
any  explosive  necessary  to  loosen  the  deposits. 

In  mining,  the  mass  is  thrown  down  by  picks  and  the  spall  fork  is  used  to  segre- 
gate all  fragments  of  a  greater  diameter  than  2  inches.  The  smaller  fragments 
are  not  considered  desirable  without  being  washed,  because  so  much  aluminous 
matter,  in  the  form  of  clay,  adheres  to  them  as  to  increase  the  percentage  of  noxious 
ingredients  above  the  limitallowed  and  to  decrease  the  phosphate  of  lime  below 
the  limit  of  75  per  cent,  upon  which  basis  all  contracts  are  made.  This  is  a  guaranty 
that  it  Hhall  contain  34.4  per  cent  of  i>hosphoric  acid. 

From  the  best  information  obtainable  and  after  examining  a  number  of  mines  and 
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making  a  conservative  estimate,  it  is  believed  that  the  workable  phosphate  within 
easy  reach  of  Mount  Pleasant  is  contained  within  3,000  acres.  It  has  an  average 
thickness  of  4  feet,  making  due  allowance  for  the  interference  of  "chimneys." 
Taking  an  average  of  3,000  tons  to  the  acre,  it  will  be  seen  that  the  total  quantity 
now  in  sight  is  9,000,000  tons.  It  is  yet  too  early  to  estimate  with  absolute  precision 
the  cost  of  mining  this  phosphate.  It  depends  largely  on  the  amount  of  stripping 
to  be  done  and  the  thickness  of  the  seam.  Taking  all  estimates  and  consolidating 
them,  the  cost  of  mining  and  putting  upon  the  cars  is  not  far  from  70  cents  per  ton. 
The  average  number  of  tons  mined  per  man  per  day  varies  from  li  to  3  tons.  This, 
however,  does  not  include  the  cost  of  stripping. 

The  average  analysis  of  many  carloads  of  the  phosphate  shipped  to  fertilizer 
works  is  as  follows : 

Analytis  of  Maury  County  phosphate. 


Moisture 

Sand 

Phosphate  of  lime 

Peroxide  of  iron  and  alumina 
Carbonate  of  lime 


Per  cent. 


1.50 
2.25 
78.75 
2.25 
4.00 


This  would  give  a  percentage  of  36.1  phosphoric  acid.  All  sales,  as  has  been  stated, 
are  made  on  a  guaranty  of  75  per  cent  of  phosphate  lime.  The  royalty  paid  to  the 
owners  of  land  for  mining  privileges  varies  from  10  cents  to  40  cents  per  ton. 

The  phosphates  are  usually  roasted,  so  as  to  expel  the  moisture,  and  crushed  before 
being  put  on  board  the  cars. 

The  prices  received  at  present  vary  from  $1.20  to  $1.60  per  ton  f.o.b.  cars  at^ount 
Pleasant.  This  would  seem  to  be  an  extremely  low  price,  and  scarcely  Justifies  any 
•extensive  outlay  for  mining.  It  is  believed,  however,  that  as  the  small  individual 
miners  dispose  of  their  holdings,  so  that  the  phosphate  will  not  be  forced  on  the 
market  and  sold  for  what  it  will  bring,  the  prices  will  reach  a  healthy  and  remunera- 
tive basis.  For  many 'years  the  South  Carolina  phosphate  sold  for  $4  per  ton,  of 
which  $1  was  paid  to  the  State  for  royalty. 

Recent  investigations  have  disclosed  deposits  of  this  Lower  Silurian  phosphates  in 
MarshaH  County,  near  the  line  of  the  Nashville,  Chattanooga  and  St.  Louis  Railway. 

Dr.  J.  M.  Safford,  in  describiug  this  phosphate  in  the  American 
Geologist  for  October,  1896,  showed  that  the  layers  are  evidently  a 
residuum  left  after  the  natural  leaching  of  certain  highly  phosphatic 
limestones.  Some  of  the  rock  has  also  been  formed  by  replacement  of 
limestone  by  phosphate  of  lime.  Dr.  Safford  thus  describes  the  age  of 
the  deposits : 

The  limestones  yielding  the  phosphate  are  undoubtedly  of  Trenton  age.  Among 
the  divisions  of  the  Nashville  rocks  of  this  age  we  have  the  following : 

(1)  The  Orthis  bed, — This  represents  a  horizon  easily  recognized  throughout  the 
Silurian  basin  of  middle  Tennessee.  The  bed  is  about  60  feet  thick.  It  gets  its 
name  from  the  fact  that  some  of  its  layers  are  almost  wholly  made  up  of  the  shells 
of  Orihia  testudinana. 
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(2)  Next  above  the  Orthis  bed  is  the  Capitol  limestone,  a  grannlar,  current- formed, 
and  hence  laminar  limestone,  showing  cross  stratification.  It  gets  its  name  from 
the  fact  that  it  supplied  the  rock  for  the  building  of  the  capitol  at  NashviUe. 
Its  grains  are  the  fragments  of  comminuted  shells,  corals,  etc.,  the  whole  once  a 
drifted  calcareous  sand.  Henoe  its  laminar  structure  and  cross  stratification. 
Average  thickness  may  be  plaoed  at  about  60  feet. 

(3)  The  Dove  HmeBiane,  a  series  10  to  12  feet  thick,  of  mostly  a  compact,  dove 
colored  limestone. 

(4)  Upon  the  Dove  lies  another  division,  28  feet  thick,  recently  designated  the 
Ward  HfMsUms,  Parts  of  this  are  much  like  the  Capitol,  laminated  and  showing 
current  action. 

All  of  these  are  more  or  less  phosphatic,  but  it  is  the  Capitol  division  or  horizon 
which  is  the  great  source  of  the  phosphate.  Parts  of  this  limestone  show  upon 
analysis  from  15  to  25  per  cent  of  phosphate,  the  dark  lines  marking  the  lamination 
of  the  rock  being  especially  rich.  Throughout  middle  Tennessee,  wherever  the 
limestone  has  been  subjected  to  the  proper  leaching  conditions,  residual  fragments 
of  phosphate  may  be  found,  the  pieces  often  looking  like  sandstone  or  like  porous 
chert.  About  Mount  Pleasant  the  original  limestone  appears  to  have  been  especially 
rich  in  phosphate,  though  other  localities  may  be  discovered  as  good. 

The  Orthis  bed  lies  under  the  masses  of  the  leached-out  phosphate,  and  its 
outcrops,  rich  in  Orthis  shells,  are  a  guide  to  them. 

The  Ward  division,  the  fourth  of  the  series  above,  also  yields  locally  noteworthy 
quantities  of  phosphate,  as  does  also  the  upper  part  of  the  Orthis  bed. 
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IMPORTS. 

The  following  table  shows  the  imports  of  fertilizers  of  all  kinds  into 
the  United  States  from  18G8  to  1896  : 

Fertilizers  imported  and  entered  for  coneumption  in  the  United  States,  1868  to  1896, 


Year  ending — 


JnneSO,  1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 
♦         1881. 

1882. 

1883. 

1884. 

1885. 
Deo.  31,  1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 


Gaano. 


Quantity. 


Lotxg  tons, 

99,668 

13,480 

47,  747 

94,344 

15,279 

6,755 

10,  767 

23,925 

19,384 

25,580 

23, 122 

17,704 

8,619 

23, 452 

46,699 

25, 187 

28,090 

20,934 

13, 520 

10,195 

7,381 

15,991 

4,642 

11, 937 

3,073 

5,856 

5,757 

4,270 

6,532 


Value. 


$1, 336 
217 
1, 414 
3, 313 
423 
167 
261 
539 
710, 
873 
849 
631 
108, 
399, 
854 
537 
588 
393 
306, 
252 
125 
313 

59 
199 

46 

97 
105 

51 


761 
004 
872 
914 
322 
711 
085 
808 
135 
459 
607 
546 
733 
552 
463 
080 
033 
039 
584 
265 
112 
956 
580 
044 
014 
889 
991 
642 


Cmde  phoaphatee  *nd  other 
'  aabfltances  used  for  fer- 
.    till£ing  parpoees. 


Quantity. 


Long  tons. 


Value. 


79.  815 


1 

1 

• 

133,956 

96,586 

35,119 

40,068 

82,608 

53,100 

36,405 

35,661 

31, 191 

29,743 

92, 476 

106, 549 

126, 820 

80,088 

113, 955 

$88,864 
61,529 
90,817 
105, 703 
83,342 
218, 110 
243, 467 
212, 118 
164,849 
195, 875 
285,089 
223,283 
317,068 
918,835 
1, 437, 442 
798, 116 
406,233 
611, 284 
1, 179, 724 
644,301 
329. 013 
403,  205 
252, 787 
214, 671 
666,061 
718, 871 
904,247 
450.  379 
639,858 


Total  value. 


$1,425 

278 

1,505 

3, 419 

506 

385 

504 

751 

874 

1,069 

1,134 

857 

425 

1, 318 

2,291 

1,335 

994 

1,004 

1,486 

896 

454 

717 

312 

413 

712 

816 

1, 010 

502 

719 


625 
533 
689 
617 
664 
821 
552 
926 
984 
334 
696 
829 
801 
387 
905 
196 
266 
323 
308 
566 
125 
161 
367 
715 
075 
760 
238 
021 
673 


SULPHUR   AND   PYRITES. 


By  Edward  W.  Parker. 


SUIiPirCTR. 

PRODUCTION. 

The  production  of  sulphur  iu  the  United  States  during  1896  was 
5,260  short  tons,  valued  at  $87,200.  While  this  output  was  a  gain  of 
nearly  50  per  cent  over  the  combined  product  during  the  preceding 
three  years  (1893, 1894,  and  1895),  it  is,  when  considered  with  the  con- 
sumption, of  comparative  insignificance.  It  has,  however,  an  impor- 
tance in  the  promises  of  future  production.  The  increased  output  in 
1896  was  due  to  the  operation  of  the  Frasch  process  of  mining  sulphur 
from  the  extensive  deposits  in  Calcasieu  Parish,  Louisiana.  About  80 
per  cent  of  the  total  product  in  1896  was  from  these  beds.  The  pro- 
jectors of  the  enterprise  have  met  with  some  obstacles  and  delays  nat- 
ural in  the  development  of  a  hitherto  untried  method,  but  have 
succeeded  sufficiently  to  feel  encouragement  for  the  future,  and  look  to 
a  largely  increased  ])roductiou  in  1897.  The  only  other  producing 
region  in  the  United  States  at  present  is  at  Black  Bock,  Beaver 
County,  Utah.  Since  1880,  the  deposits  at  this  place  have  been 
worked  regularly,  except  in  1888,  1889,  and  1890,  when  they  were  in 
litigation.  The  Utah  sulphur  deposits  are  large  and  yield  an  excellent 
quality  of  sulphur,  but  owing  to  the  expense  attached  to  railroad 
transportation  the  market  is  restricted  to  a  comparatively  local 
demand.  The  Louisiana  sulphur  is  more  favorably  located.  A  short 
haul  by  rail  places  the  product  at  New  Orleans,  where  water  transpor- 
tation is  available,  by  sea  to  New  York  and  other  x>orts,  and  by  river 
to  interior  points. 

During  the  past  year  considerable  attention  has  been  directed  toward 
the  sulphur  dejiosits  in  western  Texas,  mention  of  which  was  made  in 
Mineral  Eesources  for  1895.  Since  that  report  was  written  the  region 
has  been  more  thoroughly  prospected  with  encouraging  results,  and  a 
company  capitalized  at  8500,000,  has  been  organized  to  develop  it.  It 
is  estimated  that  the  sulpliur  from  this  region  can  be  placed  free  on 
board  vessels  in  the  Gulf  of  Mexico  at  $10  per  ton. 
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The  following  table  shows  the  product  of  sulphur  in  the  United 
States  since  1880 : 

Sulphur  product  of  th^  United  States  since  1880, 


Year. 


Qnantity. 


Short  tOTU. 

1880 600 

1881 600 

1882 600 

1883 1,000 

1884 500 

1885  715 

1886 2,500 

1887 3,000 

1888 


Value. 


$21,000 
21,000 
21,000 
27,000 
12,000 
17, 875 
75,000 

100,000 


I 


Year.  Quantity. 

JShort  tons. 

1889 450 

1890 , 

1891 !      1,200 

1892 ....J      2,688 

1893 1      1,200 

1894 '  500 

1895 1      1,800 

1896 1      5,260 


Valne. 


$7,8o0 


39,600 
80,640 
42,000 
20,000 
42,000 
87,200 


DOMESTIC  CONSUMPTION. 

In  discussing  the  production,  importations,  and  consumption  of  sul- 
phuTy  the  use  of  iron  pyrites  in  the  manufacture  of  sulphuric  acid  must 
be  considered.  During  the  past  decade  iron  pyrites  has  become  a  for- 
midable rival  to  sulphur,  but  it  is  for  the  past  six  years  only  that  reliable 
statistics  are  available.  Previous  to  1884  pyrites  was  included  with 
other  sulphur  ores  in  the  reports  of  imports  published  by  the  Treasury 
Department.  From  1887  to  1891  iron  pyrites  was  included  with  other 
iron  ores.  From  1884  to  1887  and  since  1891  iron  pyrites  containing 
not  more  than  3.5  per  cent  of  copper  has  been  reported  separately.  In 
1887  the  pyrites  imported  into  the  United  States  amounted  to  only 
16,578  long  tons,  and  the  domestic  product  was  only  52,000  long  tons. 
Four  years  later  (1891),  when  the  imi)orts  were  next  reported,  they 
amounted  to  100,648  long  tons  and  the  domestic  product  more  than 
doubled.  Assuming  that  the  pyrites,  imported  and  domestic,  contained 
an  average  of  45  per  cent  of  sulphur,  it  is  seen  that  93,233  long  tons  of 
sulphur  was  displaced  by  pyrites,  of  which  45,292  long  tons  was  from 
imported  ores.  In  the  same  year  it  is  shown  that  the  imports  of  cnide 
sulphur  amounted  to  116,971  long  tons,  against  162,674  long  tons  in 
1890,  a  decrease  of  45,703  long  tons,  substantially  the  same  as  the 
increase  in  sulphur  contained  in  imported  pyrites.  The  imports  of 
sulphur  decreased  again  about  16,000  long  tons  in  1892,  while  the  sul- 
phur contents  of  imported  pyrites  increased  about  23,000  long  tons. 
In  1893  there  was  an  increase  of  4,600  long  tons  in  the  imports  of 
sulphur,  an  increase  of  over  19,000  long  tons  in  the  sulphur  contents  of 
imported  pyrites,  and  a  decrease  of  over  15,000  long  tons  in  the  sulphur 
contents  of  domestic  pyrites.    Previous  to  this,  since  1887,  there  had 
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been  a  couBtant  increase  in  the  production  of  irou  pyrites.  In  1894  is 
seen  an  increase  of  nearly  20,000  long  tons  in  tbe  imports  of  sulpbur, 
and  of  13,573  loug  tons  of  sulpbar  in  domestic  pyrites,  and  a  decrease 
of  13yll0  long  tons  in  sulpbur  contained  in  foreign  pyrites.  Paradoxi- 
cally, tbese  fluctuations  bave  been  nearly  constant;  but  when  we  con- 
sider the  totals  we  find  a  persistent  and  almost  regular  increase  in  the 
consumption  of  sulpbur  from  211,275  long  tons  in  1891  to  284,908  long 
tons  in  1896.  Comparatively,  tbe  domestic  product  of  sulpbur  has  been 
so  small  that  it  has  been  disregarded  in  tbe  discussion,  but  is  shown 
in  tbe  following  table: 

Estimated  consumption  of  sulphur  in  the  United  States  from  1891  to  1896, 


Sulphur : 

Domestic 

Imported  (a) 

Sulphur     contents     of 

pyrites:  (6) 

Domestic 

Import-ed 

Total    domestic 
consumption  ... 


1891. 


Long  tons. 

1,071 
116, 971 


47,941 
45,292 


1892. 


189S. 


Long  Ums.  Long  Uhm. 
2, 400       1, 071 

100,938  105,539 


49, 405  ;  34, 100 
68, 561     87, 715 


1894. 


1895. 


1898. 


iMng  tons.  Long  tons. 


446 
125,241 


1,607 


Long  tons. 
4,696 


121, 286  1138, 168 


47,673  I  44,697 
74, 596  !  85, 796 


51,968 
90,076 


211,275  ;221,304  228,425  247,956  253,386  284,908 


a  Cmde  aulphar  only ;  does  not  inclade  flowers  of  salphar,  refined  solphar,  or  sulphur  lac. 
b  Based  on  average  sulphur  contenta  of  45  per  cent. 

In  the  foregoing  table  tbe  domestic  production  of  sulpbur  has  been 
reduced  from  short  tons  to  long  tons  for  the  sake  of  uniformity. 


REVIEW   OF  THE   INDUSTRY. 

During  1896  tbe  spirit  of  combination  took  hold  of  tbe  sulpbur 
industry  in  the  form  of  a  syndicate  organized  to  control  the  supply  and 
prices  of  Sicilian  sulpbur  and  the  sulphur  obtained  from  alkali  waste. 
While  tbe  plan  was  at  first  looked  upon  by  outside  parties  as  impos- 
sible of  successful  operation  owing  to  the  conflicting  interests  involved, 
the  record  of  the  year  showed  that  the  syndicate  had  been  able  in  the 
face  of  adverse  conditions  to  advance  the  price  about  GO  per  cent  between 
March  and  October.  In  1895  and  the  early  part  of  189G  prices  for 
Sicilian  sulphur  reached  the  lowest  figure  ever  known,  the  average  at 
shipping  ports  being  $10.62  per  ton,  against  $12.06  in  1894,  $13.80 
in  1893,  and  $18.37  in  1892.  The  abnormally  low  prices  in  1895,  due  to 
the  comx)etition  among  producers  rather  than  overproduction  for  sev- 
eral years,  developed  the  fact  that  the  consumption  of  sulphur  was  not 
increased  by  cheapness  of  the  raw  material.  Under  such  circum- 
stances it  was  easily  reasoned  that  consumption  would  not  fall  oflF 
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because  of  higher  prices,  and  higher  prices  could  only  be  obtained  by  a 
combination  of  interests.  In  Mineral  Resources  for  189.5  the  formation 
of  a  syndicate  for  the  purpose  of  controllin  g  the  industry  was  mentioned. 
Since  then  the  "  trust"  has  become  an  accomplished  fact.  The  princi- 
pal parties  at  interest  are  Baron  Oppenheimer,  a  Parisian  banker; 
Commander  Florio,  of  the  Florio  Steamship  Company,  Palermo,  Sicily, 
and  Mr.  H.  M.  Chance,  the  inventor  of  tlie  Chance  process  for  recover- 
ing sulphur  from  alkali  waste,  Birmingham,  England.^ 

The  syndicate  is  under  contrac*t  to  pay  to  producers  $15.94  per  ton 
for  best  unmixed  seconds,  with  an  advance  of  1  per  cent  in  price  for 
every  3  per  cent  reduction  of  output  ordered,  based  on  an  annual  pro- 
duction of  340,000  tons.  The  price  to  be  paid  by  the  syndicate  is  thus 
seen  to  be  an  advance  of  exactly  50  per  cent  over  the  average  price 
received  at  Sicilian  shipping  ports  in  1895.  In  one  very  important 
respect  the  judgment  of  the  syndicate,  for  a  while  at  least,  was  proven. 
With  the  advance  in  prices  the  demand  not  only  did  not  fall  off,  but 
was  actually  increased.  This  was  particularly  true  in  regard  to  the 
United  States  market,  notwithstanding  an  increase  of  over  3,000  long 
tons  of  domestic  sulphur,  of  nearly  27,000  tons  in  the  product  of 
domestic  pyrites,  and  of  9,733  tons  of  imported  pyrites.  The  increase 
in  the  quantity  shipped  to  America  was  caused  by  the  large  demand 
from  sulphite  pulp  and  paper  manufacturers.  Mr.  Alfred  S.  Malcom- 
son,  a  large  importer  of  Sicilian  sulphur  at  ]S"ew  York,  is  authority 
for  the  prediction  that  the  record  of  the  present  year  (1897)  will  show 
a  material  decrease  in  the  imports  of  brimstone,  basing  his  predic- 
tion on  the  fact  that  several  of  the  large  consumers  of  Sicilian  brim- 
stone are  changing  their  plants  from  brimstone  to  pyrites  burners. 
The  effect  of  these  changes  has  been  shown  at  the  time  of  writing  this 
report  (May  1,  1897)  in  the  decline  of  sulphur  prices,  and  indicates 
that  the  high  prices  in  September,  October,  and  November,  1896,  were 
too  excessive  for  even  the  syndicate  to  maintain.  In  the  face  of  exist- 
ing conditions,  the  ability  of  the  syndicate  to  keep  the  price  from  fall- 
ing any  lower  is  evidence  of  its  strength. 

'Beport  of  Louis  H.  Briihl,  United  SUtea  consol,  Caiaais. 
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PRICES. 


Mr.  Malcomson  has  furnished  the  Survey  with  the  following  state- 
ment of  the  prices  of  Sicilian  sulphur,  ex  steamer  New  York,  for  each 
month  during  1896  and  up  to  May,  1897 : 

Spot  prices  for  Sicilian  sulphur,  per  long  totiy  ex  steamer  at  New  York. 


Beat  iiiimixed 
(seconds. 


Beet  thirds. 


January 

February I 

March j 

April 

May ,.J    $15.50 

June ' 

July 

August 20. 00 

September 22. 50 

October 24. 00 

November 

December , 


1897. 


20.00 


January 

February 

March 

April .-.        19.25 

May 19.25 


$15.50 

$15.00 

15.50 

l.->.  00 

15.00 

14.50 

15.50 

14.87^ 

^  16.00 

15.00 

19.00 

18.50 

19. 50 

19.00 

roj  21.00 

19.50 

<a)  23.00 

22.00 

fa>  25.00 

23.50 

22.00 

.     21.50 

21.00 

20.60 

'2)  20.50 

19.75 

19.75 

19.25 

20.00 

19.25 

^  19.50 

18.75 

rd>  19.50 

18.50 

1248 


MINERAL   RESOURCES. 


IMPORTS. 
Sulphur  imported  and  entered  for  eoneumptwn,  in  ike  United  Statee,  1867  to  1896, 


Year  ended— 


June  80,1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 
Deo.  31,1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 


Crude. 


Quantity. 


Long 
torn, 

24,644 

18, 151 

23,590 

27,380 

36,131 

25,380 

45,533 

40,990 

39,683 

46,435 

42,963 

48,102 

70, 370 

87,837 

105,097 

97,504 

94,540 

105. 112 

96,839 

117, 538 

96,882 

98,252 

135, 933 

162, 674 

116,971 

100, 938 

105,539 

125, 241 

121,286 

138, 168 


Value. 


1620,373 
446,547 
678,642 
819, 408 
1,212,448 
764,798 
1,801,000 
1,260,491 
1.259,472 
1,475,250 
1, 242, 888 
1, 179, 769 
1, 575, 533 
2, 024, 121 
2, 713, 465 
2,627.402 
2,288,946 
2,242,697 
1,941,943 
2, 237.  989 
1,688.360 
1,581,583 
2,068,208 
2, 762, 953 
2. 675, 192 
2, 189,  481 
1, 903, 198 
1,703,265 
1,546,481 
1. 967, 454 


Floweni  of  sul- 
phur. 


Quan- 
tity. 


Value. 


Long 
tons. 

110 

16 

97 

76 

66 

36 

66 

51 

18 

41 

116 

159 

138 

124 

98 

159 

79 

178 

121 

213 

279 

128 

15 

12 

206 

158 

241 

173 

581 

665 


$5,509 
948 
4,676 
3,927 
3,614 
1,822 
2,924 
2,694 
891 
2,114 
5,873 
7,628 
6,509 
5,516 
4,226 
6,926 
3.26^ 
7.869 
5,351 
8,739 
9,980 
4,202 
1,954 
1,718 
6,782 
5,439 
5,746 
4,145 
12,8K8 
13, 260 


Refined. 


Quan- 
tity. 


Long 

tOM. 

251 
66 
645 
157 
92 
67 
86 
67 


44 

1,171 

150 

69 

158 

71 

59 

115 

126 

114 

116 

84 

27 

10 

103 

10 

26 

43 

45 

229 

447 


Value. 


$10,915 
2,721 
27,149 
6,528 
4,328 
2,492 
1,497 
2,403 


All 

other. 

(a) 


Value. 


1,927 
36,962 
5,935 
2,392 
5.262 
2,555 
2,196 
4,487 
4,765 
4,060 
3,877 
2,383 
734 
299 
3,060 
1,997 
4,106 
1,017 
1,207 
4,379 
8.220 


$1,269 
754 


50,006 
183,683 


Total  value. 


$636,797 
450, 216 
710, 367 
831, 132 
1.221,044 
769, 112 
1, 805, 421 
1,265.588 
1,260,363 
1, 479.  291 
1,285,723 
1, 193, 332 
1,584,434 
3, 034, 899 
2.  720,  266 
2, 636. 524 
2, 296. 695 
2,255,331 
1, 951, 354 
2,250,605 
1, 700, 723 
1,586,519 
2,070.461 
2,767,731 
2, 683, 971 
2,199.026 
1, 909. 901 
1.  708. 617 
l,fil3,754 
2, 172, 089 


a  iDcludes  sulphur  lao  and  other  grades  not  otherwise  provided  for,  hut  not  pyrites. 
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Statement,  by  countries  and  by  oaetotna  districts,  showing  the  imports  into  the  United  States 
of  crude  sulphur  or  brimstone  each  fiscal  year  from  1876  to  1896, 


Conntriefl  whence  ex- 
ported and  cQBtonia  dis- 
triota  through  which 
imported. 


1876. 


1877. 


1878. 


1879. 


Quan.       Value 
tity.        ^■*"*- 


Qnan- 
tity. 


Value. 


Quan-  I    y  ,         I  Quan- 
tity.   I    ^*'"«-       tity. 


Value. 


Long 
tona. 


Long 
tons. 


1, 515      $15, 427 
30  1.211 

24  !  910 


Long 

tOllM. 


j   Long 
tont. 


COUNTRIES. 

Dutch  West  Indieaand 
Guiana 

England 

Scotland 

Gibraltar 

Quebec,  Ontario,  Mani- 
toba, etc 12  284  I | 

Italy 46. 941    1, 439, 839     41, 819   1, 194, 000     47, 494  'l,  161,  367     64, 420   1, 453, 138 


425 
472 
290 


$14, aa  ,    (?) 

13,231  :        160 
7,789    


$16 
3,961 


2 
806 


$335 
19,  287 


Japan  ... 
Portugal. 


Total 


DISTRICTS. 

Baltimore,  Md 

Barnstable,  MasA 

Boston    and   Charles- 
town,  Mass , 

Charleston,  S.  C 

Delaware,  Del 

Huron,  Mioh 

Newark,  N.J 

New  Orleans,  La 


456  I   16,291 


48,966  1,473,678 


437 


5,157 


5,031 
450 


157, 828 


43.443 


3,882 


13, 137 


256 


7,548 


1, 242, 788  47, 922  1. 173, 156 


224 
467 


4,  528 
10, 410 


65,919  11,487,698 


154,888 
13.500 


3,031 


1,071 

5,705  '         150 
721,092  i  21,867 


172 

New  York,  N.  Y j  24, 524 

Philadelphia,  Pa 12, 549      385,  671  I    9, 216 

Providence,  R.  1 600 

Han  Francisco,  Gal 483 

Savannah,  6a 


106,175  !    5,455  j     138,202 


6,969 
600 


157, 243 
13.780 


101,215       5,790  i     131.945  |     7.841       173,506 
52C         12,267  '        605         13,812 


12  264 

462  I      13,240 


890 


21, 907 


18,232       1,739 


Total 


17,367 


862 
725 


31, 802 

4.750  , 

654,997  !  28.240  .690,989 

256,224  6,657  I     167.222 

45, 487  519  11, 479 

27,768  ,        256  7,548 

15,370 


443  I       10,175 

100  I        2,087 

36.543       827,193 


11,704 
224 


263.467 
4.528 


48,966  ,1,473.678     43,443   1,242,788     47,922  ll,  173. 156     65,919   1,487,698 


18   GEOL,    FT  5- 
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Statements  hy  countries  and  byoustomt  districts,  showing  the  imports  into  the  United  States 
of  crude  suiphur  or  brimstone  each  fiscal  year  from  1876  to  1896 — Continued. 


Countries  whence  ex- 
ported and  custo^ia  dis- 
tricta  throash  which 
impoi 


agh^ 
>rtiDd. 


1880. 


COUNTRIES. 

Ed  gland 

Scotland 

France 

French  Weat  Indies. . . . 

Greece 

Italy 

Japan 

San  Domingo 

Spain 

Spanish  possessions  in 
Africa  and  adjacent 
islands 


Total ... 

DISTRICTS. 


Baltimore,  Md 

Beanfort,S.C 

Boston   and   Charles- 
town,  Mass 

Charleston,  S.  C 

Middletown,  Conn 

New  Orleans,  La 

New  York,  N.Y 

Philadelphia,  Pa 

Providence,  R.  I 

Richmond,  Ya 

San  Francisco,  Cal 

Savannah,  Ga 


Quan- 
tity. 


Long 
tons. 

1 

1,604 

088 


Yalue. 


1881. 


1882. 


80.301 
282 


$22 
3«,444 
23,580 


1,8«2,712 
4,744 


Quan< 
tity. 


Long 
tons. 


^«>--  i  tt^- 


1883. 


Yalae. 


1,068 


102,771 
691 


308 


83,236  11.927,502  ;i0.'),438 


$43,311 


2,645,293 
16,253 


8.637 


2,  713, 494 


Long 
torn. 


755 

526 

2 

500 

92,944 

2,080 

240 


$20,294 

13,770 

8 

13,927 

2,504,862 

66,356 

7,875 


310 


97,956  2,627,402 


13,827  {     313,342 


16,477 


8,207 
1,061 


183, 486 
25, 398 


280 


7, 121 


40,657  !l,  083, 784 

10, 679       254,  892 

1,255         31,155 


8,860 
3,065 


430, 917 


226,801 
78, 741 


1,270  <      28,324 


100  2, 646 

57,608  1,453,082 
17.987  '    477,547 

650  t       17,507 


691 


16, 253 


13, 781 
540 

7.467 

6,025 

9 

230 

46.531 

14,839 

1,244 

660 

6.054 

586 


Quan- 
tity. 


Yalae. 


Long 
UmM. 

13 

3 

34 


$379 

88 
858 


92,861   2.248,870 
1,038  I      23,714 


500 


12.856 


87  2,030 


M,  536  2, 288, 705 


364,384 
13,889 

194, 317 

161, 281 
310 

.  6,516 
1, 260. 222 

408. 611 
33,036 
17,760 

151. 234 
15.842 


11,977  I  286.438 


7, 756  I  173, 569 

4,051  ,  106.235 

I 

428  10, 378 
45,385  ,1.110,313 

22,772  .  549,095 

535  I  13,830 


1,  072    24, 572 
560  ,   14,  365 


Total 83,236  1,927.502  '105,438  2,713,494 


97.956 


2,627,402  94,536  j2.  288, 795 
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Statement,  by  countries  and  by  customs  districts,  showing  the  imports  into  the  United  States 
of  crude  sulphur  or  brimstone  each  fiscal  year  from  1876  to  189& — ContiDued. 


Countriea  whence  ex- 
ported and  castoma  dis- 
tricta  through  which 
imported. 

1864.  (a) 

1885. 

1             1886. 

1887. 

Quan- 
tity. 

Valne. 

Quan- 
tity. 

1 

Value. 

Quan- 
tity. 

Value, 

Quan. 
tity. 

Value. 

COUNTBIKS. 
RAlflrinm 

Long 
ton*. 

Long 
tont. 

190 

K766 

Long 
ton». 

60 

$1,718 

Long 
tont. 

Danish  West  Indies. . . 

861 
162 
290 

$5,250 
4,437 
6,951 

£nflrland....... 

606 

15,064 

81 

2,535 

France 

Quebec,  Ontario,  Mani- 
toba, and  the  North- 
west Temtorv ....... 

9 

2, 166. 565 

66,505 

Italy 

94,370 

1,894,858 

25,683 

1,552 

112, 283 
4,972 

89,924 
6,146 

1, 588, 146 
83,676 

Janan 

1,541 
134 

S  pain ' 

Total 

105, 143 

$2, 242, 678 

96,841 

1,941,943 

117,396 

2,237.332 

97,383 

1,688,360 

DISTRICTS. 

Baltimore,  Md 

15, 037 
650 
600 

5,294 

303,226 
16,163 
13,259 

112, 152 


14,505 
480 
610 

5,125 

285,006 
11,040 
12,847 

99.712 

19, 307 
1,617 

364, 958 
35,385 

12,547 
1.152 

225,069 
22,816 

Barnstable.  Mass 

Beaufort,  S.  C 

Boston   and    Charles- 
town.  Mass 

3.681 

69,898 
9 

4,850 

85,575 

Ghamnlain.  N.  T 

Charleston,  S.  C 

New  Orleans.  La 

6,125 

132,570 

8,525 
102 

169,564 

2,282 

909,123 

381, 010 

37,422 

33,937 

13,350 

250 

58,758 

15,568 

1,265 

3,600 

265,265 

5,102 

1,115.519 

300,749 

25,930 

54,517 

12,420 

220, 598 

New  York,  N.T 

Philadelphia,  Pa 

Providence,  R.  I 

San  Francisco,  Cal 

All  other  customs  dis- 
tricts   

52,478 

18, 786 

651 

5.522 

........... 

1. 135, 725 

401, 568 

15. 517 

112.598 

45, 537 

18,696 

1,840 

1,421 

46,711 

15,267 

600 

3,176 

660 

792, 114 

269, 216 

11,291 

50,521 

10,560 



Total 

105, 143 

2, 242, 678 

96,841 

1.941,943   117,396 

2,237,332 

07,383 

1, 688, 360 

a  Suurceti  not  reported. 
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Stateinenlf  by  couuirieii  and  by  customs  dUtrictSf  showing  the  imports  into  the  United  States 
of  crude  sulphur  or  brimstone  each  fiscal  year  from  1876  to  189& — Continued. 


Coimtrieii  whence  ex*    | 

ported  aud  customs  dJH-  ; 

tricts  through  which    j 

imported.  I  Qnan- 

;    tity. 


1888. 


1888. 


1890. 


1891. 


Value 


COUNTRIES. 


fieigium 

Daiiiah  West  Indies 

England 

Scotland 


Long 
Uma. 

83 


Quan- 
tity. 


;   Long 
tons. 


Value. 


Quan- 
tity. 


Long 
ton*. 


Value.    :  SH*°" 
tity. 


Value. 


310 


$1,093  ; 
7,200 


180         H  086 
305  :        8,337 


182 
550 


Long 
tofia. 


267 


$3,995 
9,076 

4, 898       101, 100       5, 613 
20  I  487 


$6,576 
127, 976 


Italy 92,528   J, 499, 720   123,260   1,935,368   115,240    1,800,585 


Japan 6,332 

Other  countries 


72,729       6,441  |      77,853     21,031       221,316 


101,660  2,140,516 

12.763  I  168,073 

501  I        8,372 


Total 99,253    1.581,582   130.191   2,025,644  |U1,921   2,136,559 

DISTRICTS. 


120,804 


2, 451, 513 


Baltimore,  Md 11,989  ;     182.769  !  15,791 

Ileaufort,  S.  C 500  i        9,000  '        600 

Boston    and   Charles-  ' 


234, 693  :  21, 196 
9.213 


town.  Mass 

Charleston,  S.  C 

Mobile,  Ala 

Xew  Orleans,  La 

XewTork.X.  Y 

Pensacola,  Fla 

Philadelphia,  Pa 

Providence,  R.  I 

San  Franoiaco,  Cal 

Savannah,  Ga 

Willamette,  Oreg 

Wilmington,  N.  C 

All  other  customs  dis- 
tricts   


3. 760    62, 298 


6,446 


12,005  ,  199,048  ;  23,377 


104,257  I  7.410 
364.859  I  15,752 


322,018  ,  9,339   247,324 
1,300  I   26,951 


135, 044 


6,381   136.402 


255,  i  06  I  28, 281  j  557,  384 

I '    750  14,863 

200     3,845 2t)0     3,397   1,300  30,474 

50,486  1  816,286  60,922  j  959,872  66,359   983, 754  44, 027  910,075 

I 1,399  23,206 

173,699  13.288  I  202, 357  I  13. 919  !  210, 576  10, 842  216.763 


10,519 
1,310 
6,352 


21,012     570 

78,  732   4, 539 

;  2,345 


Total 


1,532 
6U0 


99,253 


25, 893   1. 753 


9.000 


560 


1,581,582  130.191 


8,581  !  1,240 
67,925  8.223 
44.244  \     5,560 


19.160 
87, 391 
86,826 


28,443  '  2,040 
11,200     20 


8,819  115,637 

5.245  99,717 

288  11,852 

32,800   2.832  60.843 


287 


1 


22 


2,  025, 644  141, 921  2, 136, 559  120, 804  2. 451, 513 
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Statement,  bif  C4>untrie8  and  by  customs  districts,  shoicing  the  imports  into  the  United  States 
of  crude  sulphur  or  brimstone  each  fiscal  year  from  1876  to  1896 — Continued. 


Countrieii  whence  exjiorted 

and  ousfeoms  districta  throu$:h 

whioh  imported. 


1892. 


Quantity.'      Value. 


COUNTRIKH. 


Long 
tona. 

6,522 


England 

Scotland 

France 

Quebec,  Ontario,  etc 

Italy 

Spain 

Japan !      12,227 


1 

1 

90,668 


Total I    109,419 

DI8T  RICT8 . 

Baltimore,  Md I       9. 981 

Beaafort,  S.C 

Boaton  and  Charleato wn,  Mass . :       9, 086 

Charleston,  S.C 14,651 

MobUe.Ala 

New  Orleans,  La 

NewTork,N.Y 

Norfolk  and  Portamoath,  Va  . 

Philadelphia,  Pa 

Portland,  Me 

Providence,  B.  I 


$162, 616 


23 

49 

2,147,942 


213,776 


2, 524, 406 


2,118 
52,647 


9,380 
2,000 


263,293 


221,033 
364,593 


47,165 
1, 191, 169 


211,570 
42,460 


1893. 


1894. 


Quantity.      Yalne.       Quantity.      Value. 


Long 


Long 
tona. 


8,777         $196,149         12,435  .    $228,300 
1,452 


8 


27,288 
269 


103,146   1,958,303  I   68,854  '  1,031,690 

I  899  15,343 

8,307  133,455  !        4,777  62,567 


121. 690 


13, 759 


2. 305, 464         86, 965 


1, 337, 900 


11,001 
10,885 


271,949 


2,441 
57, 474 


12,625 


San  Francisco,  Cal 

Savannah,  Ga 

Willamette,  Oreg 

Wilmington,  N.  C 

Vermont 

All  other  customs  districts 


7,256  127,797 


398 
1,900 


i 


6.866 
48,388 


7,766 
4,650 

541 

540 

8 


72 


Total 109,419,    2,524,406,    121,690 


224,624 
209,246 


9, 854    132, 272 


12,649  227,976 
10, 560  163, 358 
774     12, 740 


43,970 
1,085,289 


2,407 
35, 319 


241,293 


5,149 


roo 


125,507 

86,562 

7,948 

8.807 

269 


34,184 
548,742 


73,980 


9,063 


2,805,464 


4,424     59,790 


2,712 
550 

1,858 


42,439 

6,647 

26,709 


86,966 


1,337,900 
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Siattmenij  hy  countries  and  by  customs  districts,  showing  the  imports  into  the  United  States 
of  crude  sulphur  or  hri7nsto.ne  each  fiscal  year  from  1876  to  1896 — Continued. 


Coantriea  whence  exported  and  customs  districts 
through  which  imjMrted. 


1895. 


1896. 


Total 


DISTRICTS. 


Baltimore,  Md 

Beaufort,  S.U 

Boston  and  Charlestown,  Mass 

Charleston,  §.  C 

Mobile,  Ala 

New  Orleans,  La 

New  York,  N.Y 

Norfolk  and  Portamonth,  Ya. . . 

Philadelphia,  Pa 

Portland,  Me 

Providence,  R.  I. 

Paget  Sound,  Wash 

San  Francisco,  Cal 

Savannah,  Ga 

Willamette,  Oreg 

Wilmington,  X.  C 


Total 


I  Quantity. 


17,332 
96,102 
14, 241 


Yalue.     I  Quantity. 


$272,807 

1.296,989 

130,988 


127,735  I    1,700,784 


10, 706 

800 

19,683 

11, 576 

880 

1,260 

55,484 

700 

8,216 


1,604 


6,350 
8,965 

885 
620 


127, 735 


150,129 
11,669 

301,749 

143, 915 
13,027 
17, 179 

702,998 
8,368 

110, 841 


21,779 


64,758 

135,  816 

9,423 

9,133 


Long 
tons. 

15,640 

125,850 

8,997 


Value, 


150,487 


$248,498 

1, 586, 551 

95,244 


1, 930, 293 


13, 759 

660 

19,564 

9,730 


169,666 

8,250 

304,374 

118,885 


2,139 
74,281 
2.400 
9,085  j 
1,600  I 
580  ' 
458  I 
6,370  ! 
7,764  I 

2,050 ; 


28,711 

914,504 

31,970 

122,195 

21, 435 

7,276 

5,710 

66,934 

102,905 

720 

26,756 


1, 700. 784       150, 487  I  1, 930,  293 
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Total  exports  of  sulphur  from  Sicily  since  ISSS^Contmued. 


Country. 


Ton*. 

United  States 106, 656 

France j  71,790 

Italy ,  40,231 

United  Kingdom....  I  26,213 
Greece  and  Turkey . .    18, 103 

Portugal 16,695 

Russia 17,158 

Germany 15,703 

Austria 8,746 

Turkey 4,231 

Spain 5,679 

Belgium 7,279 

Holland . 
Sweden  . 
Australia 

Denmark 400 

Other  countries 2, 565 


Total 


3,314 


Ton*. 

97, 520 

56,168 

42, 212 

23,408 

11,414 

11, 439 

11,930 

10,629 

10, 575 

3,000 

3,845 

5,089 


2,252 


344,763 


300 
3,542 


Tons. 
84,450 
73, 176 
38,711 
24,853 
al4, 845 
13,490 
14, 178 
14,326 

9,096 

(a) 
7,382 
5,133 
2,183 
4,561 
1,200 

W 
3,152 


I  Tons. 

i  83,901 

89,736 

54,486 

27,453 

al3, 840 

I  14,545 

'  19,730 

'  16,259 

I  10,169 

;     (a) 

3,499 

4,358 

2,957 

6, 579 


293,323  1310,736 


I  Tons. 
105, 773 
I  56, 932 
i  49,895 
I  22,165 
al6, 870 
i  8,670 
i  17,977 
16,437 
11,494 

.  (a) 
3,445 

5,644 

2,365 

7,887 


1,680 


349,192 


Tons. 
99,227 
69,696 
49,349 
24,043 
al6, 195 
14,562 
17,962 
15, 472 
12, 170 

(a) 
5,753 
6,410 
3,335 
5,730 


3,376 


Tons. 

124,923 
76, 739 
54,009 
21, 913 

al8,556 
12,001 
18,  752 
15,680 
13,799 

(«) 
5,910 

7,527 

I    3,834 

14,540 


7,732 


\    8,562 


328,930 


347, 636  396,  745 


a  Exports  to  Greece  and  Turkey  combined  after  1892.  b  Included  in  exports  to  Sweden. 

PORTS  IN  THE  UNITED   STATES  RECEIVING  SICILIAN  SULPHUR. 

The  ports  in  the  United  States  to  which  such  shipments  were  made, 
together  with  the  amount  shipped  to  each  since  1883,  and  the  quality 
of  the  shipments  since  1886,  are  shown  in  the  following  tables: 

Ports  in  the  United  States  receiving  Sicilian  sulphur  and  the  amount  received  by  ^ch. 


Port. 


1883. 


New  York 

Charleston , 

Philadelphia 

Baltimore 

Boston 

Wilmington,  N.  C. 

Savannah  

Port  Royal 

Providence 

Sundries 

San  Francisco 

New  Orleans 

Woods  Hole 


Tons. 
41,238 

5,423 
23, 123 
16, 175 

5,864 


Total 


600 
650 
670 
1,884 
350 
650 


96,629 


1884. 


1885. 


Tons. 
46,460 

7,706 
19,234 
13,986 

4,723 


Tons. 
50,814 
12,  416 
12,153 
16,435 

4,200 


1886. 


Tons, 
49,952 
10,556 
15,662 
15,680 

3,800 


610  :    680  '    660 
1, 140   1, 370  '  1, 180 


1887. 

Tons. 
45,979 
14,324 
11,764 
10,306 
3,300 
1,020 


500 
100 


250 


470   1, 060   1, 100 


1,000 
630 
600 
296 
200 


94, 929  ;  99, 378     98, 590  '  89, 419 


1888. 

Tons. 

60,706 

22,496 

11,793 

17,330 

6,300 

2,355 

3,545 

600 

1,250 

480 


1889. 


Tons. 

55,939 

12,399 

14,334 

15, 316 

4,950 

2,040 

3,240 


250 
1,160 


590 


200 


128, 266  109, 008 
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EXPORTS  OF  SICILIAN  SULPHUR. 

The  figures  in  the  following  tables,  showing  exports  of  sulphur  from 
Sicily,  the  countries  to  which  exported,  and  the  ports  through  which 
the  imports  into  the  United  States  were  received,  have  been  furnished 
by  Mr.  A.  S.  Malcomson,  of  New  York: 

Total  exports  of  sulphur  from  Sicily  since  18S3, 


Country. 


United  states  ... 

France 

Italy 

United  Kingdom 

Greece 

Portagal 

RiiBsia 

Germany 

Austria 

Turkey 

Spain 

Belgium 

Holland 

Sweden 

South  America  . . 

Australia 

Denmark 


1883. 


Tons. 

96,629 

63,602 

66,810 

41,788 

10, 494 

15,298 

10, 413 

7,232 

4,915 

3,043 

5,242 

7,660 

1,256 

1,010 


1884. 


Tons. 


1885. 


Tom. 


810 


Tons. 

98,590 

54,  280 

48,658 

30,236 

19,697 

30,943 

10, 570 

8,689 

5,800 

4,598 

5,890 

6,580 

2,999 

1,916 


Tons. 
I  89,419 
I  66,222 
;  48,997 
'  30,007 
18, 370 
16, 587 
I  13,441 
9,700 
6,702 
6,238 
5,873 
5,318 
1,747 
1.169 
710 
600 
202 


I  Tons. 
Il28,  265 
I  52,083 
I  47, 664 
'  35,634 
5,809 
15,851 
22,043 
12, 402 
8,942 
1,457 
3,433 
6,951 
2,793 
8,004 
95 
885 
464 


Total 335, 392  314, 058  314, 582  |329, 446  311, 302  347, 775 
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Quality  of  Sicilian  sulphur  received  at  the  different  ports j  etc. — Continued. 


1891. 


1892. 


'% 

• 

M    • 

• 

P'O 

-E 

2§ 

.s 

9  5 

•^ 

*>  o 

•tia 

«  « 

n 

o 

A 

» 

New  York 

Charleston  ... 

Philadelphia 

Baltimore 

Boston 

Savannah 

Wilmington,  N.  C 

New  Orleans 

Other  ports 


Total 


Port. 


New  York 

Charleston 

Philadelphia 

Baltimore 

Boston 

Savannah  

Wilmington,  N.  C. 

New  Orleans 

Other  ports 


Tons. 

20,801 

20,873 

1,000 

5,930 

200 

2,750 

1,3C9 


Tons. 
16,589 

6,690 
10,094 
10,770 

2,300 

3,170 


1,540   2,640 
54,403  '  52,253 


Totu. 

29,358 

17,196 

450 

4,510 

1,300 

850 

1,900 


1,200 
56,764 


Tons. 

19,665 

4,450 

6,406 

6,855 

650 

700 

700 


9 


Tons. 

34,39D 

4,010 

3,600 

900 

1,825 

600 


1,330 

4 I 


4,000 


Tons. 

14,700 

500 

6,800 

11,455 

1,500 

570 


1893. 

Best  unmixed 
seconds. 

1 

1 
Best  thirds. 

Tons. 

Tons. 

29,146 

14,250 

11,665 

1,860 

1,900  1  6,260 
2,050  !  7,900 

500' 

3,450  I  1,880 
1,140 


1,900 


40,7  56149,325    35,525  150,611   33,290 


1894. 


1895. 


1S96. 


Total j  47,28 


PQ 


Tons. 

17,796 

5,370 

5, 500 

10, 500 

700 

1,025 

1,400 


1,290 


43, 581 
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PYRITES. 

PRODUCTION. 

• 

The  output  of  iron  pyrites  for  use  in  the  manufacture  of  sulphuric 
acid  in  1896  was  the  largest  ever  obtained,  amounting  to  115,483  long 
tons,  against  99,549  long  tons  in  1895,  an  increase  of  15,934  long  tons, 
or  more  than  15  percent.  The  largest  production  in  any  previous  year 
was  in  1892,  when  109,788  long  tons  were  mined.  The  increase  in  1896 
was  in  the  face  of  an  increased  output  of  sulphur  from  American  mines, 
abnormally  large  importations  of  brimstone,  and  an  increase  of  9,733 
long  tons  of  iron  pyrites  from  foreign  sources.  The  conditions  affect- 
ing the  pyrites  industry  are  closely  allied  to  those  aifecting  the  produc- 
tion, prices,  and  consumption  of  sulphur.  They  have  been  considered 
in  the  foregoing  report  on  the  latter  subject  and  need  not  be  treated 
here.  It  may  be  stated  here,  however,  that  during  the  past  few  years 
pyrites  has  largely  superseded  the  use  of  sulphur  for  acid  making. 
During  189C  the  rapid  and  almost  revolutionary  advance  in  the  price 
of  Sicilian  sulphur  has  stimulated  the  production  of  pyrites  and  caused 
the  changing  of  a  number  of  furnaces  from  sulphur  burners  to  pyrites 
burners.  It  is  claimed  that  acid  made  from  pyrites  may  be  useil  for 
purposes  representing  95  per  cent  of  the  total  consumption,  and  that 
with  brimstone  at  $15  acid  from  pyrites  can  be  produced  more  cheaply 
It  is  probable  that  its  use  would  have  been  still  larger  at  the  present 
time  but  for  the  expense  and  trouble  of  making  the  necessary  changes 
in  the  furnaces. 

The  increasing  use  of  pyrites  is  not  confined  to  the  United  States. 
England,  Germany,  and  France  are  now  large  consumers.  Spain  is 
one  of  the  most  important  sources  of  supply  for  the  European  market, 
and  furnishes  a  large  percentage  of  the  pyrites  imported  into  the 
United  States.  France  produced  in  1895  248,934  long  tons  of  pyrites, 
valued  at  $617,021,  and  averaged  about  245,000  tons  in  the  five  years 
from  1891  to  1895,  inclusive. 

The  Revista  Minera  de  Espana  reports  the  amount  of  pyrites  exported 
from  Spain  (the  principal  source  of  this  ore)  in  1895  to  have  been 
480,255  long  tons.  Four  years  before,  in  1891,  the  exports  were  279,161 
long  tons.  In  1892  they  were  43o,906  long  tons;  in  1893,  393,453  long 
tons,  and  in  1894,  511,769  long  tons. 

The  reports  of  production  in  and  exports  of  pyrites  from  Spain  show 
unreconcilable  figures.  As  the  export  statistics  are  probably  obtained 
from  the  customs  house,  they  are  considered  more  reliable,  and  are  pre- 
sented in  the  table  on  the  next  page,  together  with  the  amount  produced 
in  the  United  States,  Canada,  and  France.  These  cover  practically  all  of 
the  pyrites  output  of  the  world.  In  connection  with  this  table  is  given 
an  estimate  of  the  amount  of  sulphur  displaced  in  the  markets  of  the 
world  by  the  use  of  iron  pyrites. 
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World's  jjroduct  of  iron  pyrites  and  amount  of  sulphur  displaced,  (a) 


Countries. 


Spain  (6) 

France 

United  States 
Canada  


Total 

Sulphur  displaced... 


1891. 

Long  tons. 

279, 161 

243, 030 

106, 536 

60,474 


1802. 


1893. 


1894. 


1895. 


1896. 


Long  tons.  Long  tons.   Long  tons.    Long  tons. 
393,453     511,769  |  480,255  ' 


Long  tofis. 
435,906 
226, 304  I  227, 288  I  278, 452 
109,  788  I    75, 777 


53,  372  I    52, 270 


689,211 
310, 145 


825,  370 
371,  416 


748,788 
336,955 


105,940 
36.185 


932, 346 
419, 556 


248, 934 
99,549 
30,534 

859,272 
386,672 


115,  483 


a  Ba<)ed  on  estimated  45  per  cent  of  salphur  contents. 


b  Exports  only. 


The  amount  and  value  of  pyrites  mined  for  sulphur  contents  in  the 
United  States  since  1882  have  been  as  follows : 

Production  of  pyrites  in  the  United  States  from  1882  to  1896, 


Year.  I   Quantity. 

I  Long  tons. 

12,000 

I  25,000 

I  35,000 

1885 i  49,000 

1886 55,000 

1887 52,000 

1888 1  54,331 

1889 1  93,705 


Value. 


Year. 


Quantity. 


Value. 


1882. 
1883, 
1884. 


$72, 000 
137, 500 
175, 000 
220,500 
220,000 
210,000 
167,658 
202, 119 


Ijong  tons. 

1890 1      99,854 

1891 1     106,536 

1892 '    109,788 


1893. 
1894 
1895, 
1896 


75,  777 
105,940 

99,549 
115. 483 


r273, 745 
338,880 
305,191 
256,552 
363,134 
322, 845 
320, 163 


IMPORTS. 


The  following  table  shows  the  imports  of  pyrites  containing  not  more 
than  3.5  per  cent  of  copper  from  1884  to  1896: 

Imports  of  pyrites  containing  not  more  than  S.5  per  cent  of  copper  from  1884  to  1896.  (a) 


Quantity.   ,       Value. 


Year. 


Quantity.  Value. 


•  1884 
1885 
1886 
1887 
1891 


Long  tons. 

16, 710 

$50,632 

6,078 

18, 577 

1,605 

9,771 

16, 578 

49,661 

liX),  648 

392, 141 

Long  tons. 
152, 359 


1892 

1893 194,934 

1894 163,546 


1895. 
1896. 


190,435 
200,168 


$587,980 

721,699 

590,905 

*673, 812 

648,396 


a  Previous  to  1884  clashed  among  sulphur  ores;  1887  to  181>1  classed  among  other  iron  ores;  since 
1891  includes  iron  pyrites  containing  25  per  cent  and  more  of  sulphur. 


SULPHUR   AND   PYRITES. 


1261 


CONSUMPTION. 

As  the  imports  of  iron  pyrites  for  use  in  the  manufaoture  of  sulphuric 
acid  were  not  stated  separately  by  the  Bureau  of  Statistics  of  the 
Treasury  Department  prior  to  1891,  a  comparison  with  the  preceding 
years  can  not  be  made.  The  following  table  shows  the  amount  of 
pyrites  mined  and  imported  for  the  past  five  years,  and  as  no  exports 
are  reported  by  the  Treasury  Department,  these  figures  may  be  accepted 
as  representing  the  domestic  consumption.  The  table  also  shows  the 
estimated  amount  of  sulphur  displaced  each  year  on  a  basis  of  45  per 
cent  of  sulphur  contents. 

Amount  of  pyrites  consumed  in  the  United  StateSf  and  estimated  sulphur  displaced^  from 

1891  to  1896. 


Source. 

1891. 
Long  ton». 

1892. 

1893. 
Long  tons. 

18M. 

1805. 
Long  tons. 

1896. 
Long  tons. 

Long  tout. 

Long  tons. 

Domestic  product 

106,536 

109,788 

75,  777 

105,  940 

99,549 

126,  384 

Imports 

Domestic    cou- 

'  100,648 

152,  359 

194,934 

163,  546 

190, 435 

200,168 

1 

1 

smnption 

207, 184 

262, 147 

270,711 

269,486 

289, 984 

326, 552 

Sulphur  displaced  es- 

timated on  basis  of 

1 

45  per  ceut  contents. 

:    93,233 

117,966 

i  121,815 

121,269 

130,  493 

146, 948 

OCCURRENCES  IN  THE  UNITED  STATES. 

There  are  four  localities  in  the  United  States  where  pyrites  for  acid 
making  is  produced,  namely,  in  Franklin  County,  Massachusetts; 
Louisa  and  Prince  William  counties,  Virginia,  and  in  Gaston  County, 
North  Carolina.  The  mineral  is  found  in  nearly  every  one  of  the  United 
States,  but  either  low  percentage  of  sulphur  or  the  smalluess  or  inac- 
cessibility of  the  deposits  has  restricted  the  production  to  the  four 
localities  mentioned.  In  the  report  for  1895  mention  was  made  of  the 
pyrites  deposits  in  Arkansas.  Since  that  report  was  published  a  com- 
pany has  been  organized  for  the  development  of  the  property,  and  it  is 
stated  that  before  the  close  of  1897  the  ore  will  be  upon  the  market. 


GYPSUM. 


By  Edward  W.  Pabkeb. 


OCCURREIS^CE. 

Large  deposits  of  gypsum  are  fonud  in  many  of  the  United  States. 
East  of  the  Mississippi  River  the  principal  localities  are  in  Kew  York, 
where  it  occurs  in  beds  of  great  thickness  and  extent  in  a  line  of  coun- 
ties extending  westward  from  Oneids^  to  Niagara;  in  Ohio,  near  the 
city  of  Sandusky;  in  Michigan,  on  the  Grand  River,  near  Grand  Rap- 
ids, and  at  Alabaster  Point,  Iosco  County,  and  in  Bay  County;  in 
Virginia,  along  the  north  fork  of  the  Holston  River,  and  in  Smyth  and 
Washington  counties.  Gypsum  is  also  reported  in  Alabama  and  Lou- 
isiana, but  the  deposits  are  not  worked  at  the  present  time.  West  ol 
the  Mississippi  River  and  east  of  the  Rocky  Mountains  extensive  gyp- 
sum deposits  are  found  in  Iowa,  Kansas,  Arkansas,  Texas,  Oklahoma, 
and  the  Indian  Territory.  Operations  are  carried  on  in  Webster 
County,  Iowa;  Barber,  Saline,  Marion,  Marshall,  and  Dickinson  coun- 
ties, Kansas;  at  Quanah,  Texas,  and  at  Okarche,  Oklahoma. 

The  Rocky  Mountain  States  producing  gypsum  are  Colorado,  Mon- 
tana, Utah,  South  Dakota,  and  Wyoming,  and  deposits  are  reported 
in  Idaho  and  Kew  Mexico.  Extensive  stratified  deposits  of  gypsum 
occur  in  the  Santa  Rita  range  of  mountains  in  Pima  County,  southern 
Arizona.  They  were  discovered  by  Prof.  William  P.  Blake,  in  Febru- 
ary, 1896,  when  examining  the  copper  ore  deposits  of  that  region.  Pro- 
fessor Blake  is  of  the  opinion  that  the  gypsum  has  a  wide  geographical 
distribution,  but  the  place  in  which  it  was  noted  by  him  is  in  the  low 
hills  toward  the  northern  end  of  the  Santa  Bita  range,  about  20  miles 
northeast  of  Tucson,  and  15  miles,  or  possibly  less,  from  the  line  of  the 
Southern  Pacific  Railway.  The  strata  stand  at  a  high  angle,  nearly  on 
edge.  Some  of  the  layers  are  exceedingly  tough  and  compact,  others 
are  covered  upon  the  outcrop  by  a  thick  accumulation  of  a  white, 
ashes-like  substance,  mostly  lime  sulphate.  The  thickness  of  the  series 
is  estimated  at  over  200  feet.  These  strata  of  gypsum  are  regarded  by 
Professor  Blake  as  a  part  of  a  great  series  of  sandstone  shales  and 
quartzites  above  the  lower  Carboniferous  limestone,  and  referable, 
probably,  to  the  Coal  Measure  period.  These  deposits  have  not  yet 
been  explored  or  opened.  The  high  rates  of  freight  to  a  suitable  mar- 
ket will  probably  prevent  the  profitable  utilization  of  this  material,  at 

least  for  sometime  to  come. 
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Some  work  has  been  done  on  another  deposit  of  gypsum  in  the 
Sierritas,  aboat  18  miles  south  of  Tucson.  The  material  was  shix>ped 
to  Tucson  and  calcined  into  plaster  of  paris  for  plastering  the  Roman 
Catholic  cathedral  in  that  city,  but  diligent  inquiry  has  failed  to  obtain 
definite  information  of  any  commercial  product  in  1896. 

Among  the  Pacific  States  California  has  been  the  only  producer  of 
gypsum  in  commercial  quantity,  though  an  extensive  deposit,  upon 
which  some  work  has  been  done,  is  reported  in  eastern  Oregon.  The 
Oregon  deposit  is  located  in  the  high  bluffs  extending  along  both  sides 
of  the  Snake  River  into  western  Idaho.  It  is  about  six  or  seven  miles 
from  Huntington,  in  Baker  County,  and  a  mill  having  a  capacity  of  50 
tons  of  calcined  plaster  per  day  has  been  erected  at  Huntington,  and 
1,800  tons  of  rock  were  quarried  in  1896,  but  none  of  this  was  markets 
before  the  close  of  the  year  and  is  not  included  in  the  product. 

The  States  on  the  eastern  slope  of  the  Rocky  Mountains  are  particu- 
larly rich  in  valuable  gypsum  deposits,  of  quality  suitable  for  high- 
grade  plaster  of  paris.  Over  43  per  cent  of  the  total  product  of  gyp- 
sum in  1896  was  obtained  from  Iowa,  Kansas,  Indian  Territory,  South 
Dakota,  and  Texas,  and  more  than  95  per  cent  of  this  product  was  cal- 
cined. The  writer  had  an  opportunity  recently  of  visiting  one  of  these 
deposits  near  the  town  of  Quauah,  in  the  northwestern  part  of  Texas. 
This  deposit  is  an  exceedingly  interesting  one.  It  is  located  on  both 
sides  of  South  Groesbeck  Creek,  5  miles  west  of  Quanah.  The  Fort 
Worth  and  Denver  Railroad  crosses  the  deposit,  afibrding  ample  trans- 
portation faciliti<'S.  The  gypsum  rock  lies  about  12  feet  below  the  sur- 
face, the  overburden  consisting  of  a  similar  material  in  a  disintegrated 
condition,  known  as  ^'gypsite"  or  ''dirt."  Part  of  this  dirt  is  gray  in 
color,  but  most  of  it  is  almost  snow-white.  It  is  all  used,  there  being 
practically  no  waste.  The  "  dirt"  is  mined  by  scrapers  drawn  by  mules, 
the  gray  and  white  materials  being  mixed  before  charging  into  the  cal- 
cining kettles  or  tanks.  Care  is  taken  to  secure  about  the  same  mixture 
for  each  charge.  The  calcined  product  of  the  *'dirt"  is  of  an  attractive 
shade  of  gray  color,  and  is  used  entirely  for  wall  plaster.  It  is  of  excel- 
lent quality  ho  far  as  color  and  durability  are  concerned,  and  sells  at  a 
higher  price  than  the  plaster  made  from  the  gypsum  rock,  which  is  of 
brilliant  white,  and  is  used  for  the  white  coating  over  plastered  walls, 
and  the  usual  purposes  of  plaster  of  paris  in  the  arts.  A  finer  gra<le  of 
the  white  plaster  is  used  by  dentists  for  making  plaster  casts.  This 
gypsum  deposit  has  been  developed  by  the  erection  of  a  large  mill,  fitted 
with  the  most  modern  appliances  for  economical  work,  such  as  convey- 
ors, crushing  mills,  screens,  etc.,  and  the  amount  of  hand  labor  neces- 
sary is  reduced  to  a  minimum.  The  mill  is  erected  directly  on  the 
deposit,  and  the  crude  "dirf  and  rock  are  obtained  a  few  feet  from  the 
door  of  the  mill.  The  property  upon  which  the  deposit  is  exposed 
covers  several  aeres,  though  the  beds  probably  extend  under  ground 
for  a  number  of  miles  in  all  directions,  as  artesian  water  from  wells 
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within  a  radius  of  5  miles  is  highly  impregnated  with  gypsum,  similar 
to  that  of  the  creek  crossing  the  det)osit.  The  water  is  commonly 
known  as  "gyp"  water  in  the  neighborhood.  It  is  not  fit  for  drinking 
purposes  for  men,  but  horses  and  cattle  seem  to  thrive  on  it. 

On  the  western  slope  of  the  Alleghany  Mountains  the  two  States 
producing  gypsum  are  Ohio  and  Michigan.  These  two  States  alone 
produced  40  per  cent  of  the  gypsum  product  in  1896.  Nearly  the  entire 
output  is  calcined,  only  the  otherwise  wasted  material  being  ground 
for  land  plaster.*  On  the  eastern  slope  of  the  Alleghanies,  New  York, 
and  Virginia  are  the  only  producers.  New  York's  product  is  used 
principally  for  laud  plaster;  no  calcined  plaster  was  reported  from  this 
State  in  1896.  Out  of  6,955  tons  of  gypsum  produced  in  Virginia  in 
1896, 1,200  tons,  slightly  more  than  20  per  cent,  was  calcined;  all  of  the 
rest  was  sold  for  land  plaster. 

PRODUCTION. 

The  gypsum  product  of  the  United  States  in  1896  amounted  to 
224,254  short  tons,  a^gainst  265,503  short  tons  in  1895,  a  decrease  of 
41,249  short  tons,  or  15.5  per  cent.  The  percentage  of  decrease  in  the 
amount  produced  was  small  compared  with  the  decline  in  value.  In  1895 
the  total  value  of  gypsum  produced  (reckoning  the  value  in  the  condition 
in  which  the  material  was  first  marketed)  was  $797,447,  an  average  of  $3 
per  ton.  The  total  value  of  the  product  of  1896  was  $573,344,  an  aver- 
age of  $2.55  per  ton.  The  actual  decrease  in  value  was  $224,103.  Con- 
sidering separately  the  conditions  in  which  the  product  was  marketed, 
it  is  seen  that  the  principal  decrease  in  value  was  in  the  calcined  plaster. 
During  1896,  203,800  tons  of  crude  rock  were  calcined,. yielding  150,801 
tons  of  calcined  plaster,  worth  $4.47  per  ton  on  an  average.  In  1896, 
179,598  tons  of  crude  rock  produced  137,405  tons  of  plaster  of  paris, 
which  sold  for  a  little  less  than  $3.60  per  ton.  The  sales  of  laud  plaster 
in  1895  were  35,079  short  tons,  averaging  $2.40  per  ton.  Land  plaster 
sales  in  1896  were  27,354  short  tons,  averaging  $2.18  per  ton.  Crude 
gypsum  sold  in  1895  amounted  to  26,624  short  tons,  at  an  average  of 
$1.42  per  ton;  in  1896,  17,302  short  tons  were  sold  at  an  average  price 
of  $1.10  per  ton.  Thus  it  will  be  seen  that  there  was  a  general  decrease 
not  only  in  product,  but  also  in  the  average  price. 

Considering  the  product  in  the  two  years,  by  States,  it  will  be  observed 
that  but  five  States  show  an  increase  in  product,  and  with  the  excep- 
tion of  Texas  the  increases  are  unimportant.  Colorado  increased  her 
output  from  1,371  to  1,600  tons;  Michigan  from  66,519  to  67,634  tons; 
Ohio  from  21,662  to  22,364  tons;  Virginia  from  5,800  to  5,955  tons;  and 
Texas  from  10,750  to  16,022  tons.  California's  product  decreased  from 
5,158  to  1,452  tons;  Iowa's  output  decreased  from  25,700  to  18,631  tons; 

'  For  detailed  descriptions  of  gypsum  deposits  in  the  United  States  not  treated  more  tally  in  this 
article,  see  Mineral  Resources  of  the  United  States,  1882,  1883-84,  1885,  and  1888. 
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Kansas  from  72,947  to  49,435  tons;  New  York  from  33,587  to  23,325 
tons;  and  South  Dakota  from  6,400  to  6,100  tons. 

The  details  of  prodnction,  by  States,  for  the  past  two  years  are  shown 
in  the  following  tables : 

Product  of  gypBum  in  the  United  States  in  1896,  by  States. 


State. 


California 

Colorado 

Iowa 

Kanaaa 

Michigan 

Kew  York- 

Virginia 

Other  states  (a) 

Total .... 


Total 
prod- 
uct. 

Sold  cmde. 

Ground  into 
land  plaster. 

Calcined  into  plaster  of 
paris. 

Qaan- 
tity. 

Valne. 

Quan- 
tity. 

Value. 

Before 

cal- 
cining. 

After 
cal- 
cining. 

Value. 

Short 
tons. 

1,452 

1,600 

18,631 

49,435 

67,634 

23,325 

5,955 

56,222 

Short 
tons. 

100 

$463 

Short 
tont. 

506 

♦4,220 

Short 
tont. 

846 

1,600 

17,979 

49,148 

60,852 

Short 
tons. 

706 

1,287 

14.285 

37,214 

46,921 

$7,055 

10,547 

38,855 

147,808 

186.416 

15 

42 

700 

10,256 

115 

6,074 

15 

63 

875 

6,177 

195 

11,846 

637 

250 

6,582 

13,060 

4,640 

1,670 

660 

500 

9,138 

26,63^ 

13,710 

4,901 

1,200 
48,478 

966 
36.126 

8,860 
155,921 

224,254 

17,302 

19,134 

27,354 

69,749 

179,598 

137,506 

494.461 

Total 
Talue. 


$11,738 
10,547 
84,020 

148,871 

146,484 
32,812 
17.264 

172,168 


573,344 


a  Includes  the  product  of  Indian  Territory,  8,000  tons;  Montana,  385  tons;  Ohio,  22,684  tons;  South 
Dakota,  6,116 tons;  Texas,  16,022  tons;  Utah,  2,866  tons;  and  Wyoming, 200  tons.  The  distribution 
of  the  output  in  these  States  and  the  value  are  combined  in  order  to  maintain  the  confidential  nature 
of  indiTidnal  reports,  there  being  only  one  or  two  operators  in  each  State. 

Product  of  gypsum  in  the  United  States  in  2896,  by  States. 


State. 

1 

Total 
prod- 
uct. 

Sold  crude. 

Ground  into 
land  plaster. 

Calcined  into  plaster  of 
paiis. 

Total 
value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Before 

oal* 
cinlng. 

After 
cal- 
cining. 

Valne  of 
caldned 
plaster. 

California 

Colorado 

Short 
tons. 

5,158 

1,871 
25,700 
72,947 
66,519 
33,587 
21,662 

6,400 
10,750 

5.800 
15,609 

Short 
tons. 

Short 
tons. 

1,868 

$18,194 

Short 
tont. 

3,790 

1,871 
24,54)0 
72,407 
51,028 

4,640 
11,700 

6.400 
10,750 

1,849 
15,865 

Short 
tons. 

1,060 

16,000 

54,465 

40,896 

3,480 

9,350 

5,100 

7,166 

1,648 

11,637 

$37,820 

8,281 

36,000 

271,579 

144,310 

16,166 

48,262 

20,600 

36,611 

5,618 

49,109 

$51,014 

8,281 

36,600 

272,581 

174.007 

59,821 

71,204 

20,600 

36,511 

17,369 

50,009 

Iowa. 

1,200 

250 

9,003 

16,765 

3,048 

600 

500 

13,966 

36,664 

9,581 

Kansas 

290 

6,488 

12,182 

6,914 

$452 

15,732 

6,492 

13,411 

Michigan 

New  York 

Ohio 

South  Dakota 

Texas 

Virginia 

760 

■  •  •*•  ■  •  •  • 

1,750 

8,201 
244 

10,001 
900 

OtherStotea(a).. 
Total 

265,503 

26,624 

37,837 

35,079 

85,365  '203,800   150,801 

074,255 

797,447 

a  Includes  Indian  Territory,  Utah,  and  Wyoming,  in  each  of  which  the  output  Is  reported  fhtm 
only  one  company. 
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Comparative 

8iat%9Ho8  of  gypsum  production  fo 

r  eight  j 

1. 

fears. 

State. 

1880. 

1890.                             189 

1892. 

Product. 

Value. 

Product. 

Value. 

Product. 

Value. 

Product. 

Value. 

California 

Short 
ton*. 

Short 
tons. 

Short 
tons. 

• 

Short 
tons. 

(0) 

(a) 

(a) 

46, 016 

189,557 

32,894 

(a) 

(«) 

(a) 

(a) 

$195. 197 

806,527 

61,100 

(a) 

Colorado 

Iowa. .......... 

7,700 

21,789 

17,332 

131.707 

52,808 

(o) 

820 

0,838 

29,420 

$28,940 

56,250 

94,235 

373, 740 

79,476 

(o) 

2,650 

20,336 

109, 491 

4,580 
20,900 
20,250 
74,877 
32,903 

(a) 

2,900 

6,350 
20,235 

$22,050 
47,850 
72,457 

192,099 
78,093 

(a) 
7,760 
20,782 
138,942 

31,885 

40, 217 

79,700 

80,135 

(a) 

8,615 

5,959 

17, 115 

$58,095 

161,822 

228,726 

58,571 

(a) 

9,618 

22,574 

94,146 

Kanaae 

Michigan 

New  York 

Ohio 

South  Dakota. . 

Virginia 

Other  States  . . . 

Total 

6,991 
31,801 

28,207 
104,461 

207,700 

764,118 

182,995 

574, 523 

208.126 

628, 051 

256,259 

695, 492 

State. 

1898.                            1804. 

1895. 

1896. 

Product 

Value. 

Product. 

Value. 

Product. 

Value. 

Product. 

Value. 

California 

Colorado 

Towa ....... 

Short 

tOM. 

(at 

(a) 

21,447 

43,631 

124,500 

86,128 

(a) 

5,150 

(a) 

(a) 
$55,538 

181,599 

803,921 

65,392 

(a) 
12,550 

Short 
tons. 

(«) 
(a) 
17.906 

64,889 

79,958 

81.798 

20.827 

4,295 

6,925 

8,106 

4,608 

(a) 

(a) 

$44,700 

301,884 

180,620 

60,262 

60,607 

16,050 

27,300 

24,431 

27,875 

Short 
tons. 

5,158 

1,871 
25,700 
72,947 
66,519 
83,587 
21,662 

6,400 
10,750 

6,800 
15,609 

$51,014 

8,281 

86.600 

272,581 

174,007 

60,321 

71,204 

20,600 

86,511 

17,869 

50,009 

Short 
tons. 

1.452 

1,600 
18,681 
49, 435 
67,634 
28,825 

(a) 

(a) 

(a) 

5,966 
56,222 

224,254 

$11,788 
10,547 
34,020 
148,371 
146,424 
32,812 
(«) 
(a) 
(a) 
17,264 
172,168 

Michigan 

New  York 

Ohio 

South  Dakota.. 
Texas 

Virginia 

Other  States... 

Total.... 

7,014 
15,067 

24,859 
53,256 

253,616 

696.615 

239, 312 

761, 719 

266.503 

797,447 

573,844 

a  Included  in  other  States. 


The  following  table  shows  the  annaal  prodaction  of  gypsum  in  the 
United  States  since  1880.  It  will  be  noticed  that  the  largest  prodac- 
tion was  in  1889,  though  the  value  in  that  year  was  less  than  in  1895: 

Production  of  gypeum  in  the  United  Statet  since  ISSO. 


Year. 

Product. 

Value. 

Year. 

Product 

Value. 

1880 

Short  tons. 
90,000 
86,000 
100,000 
90,000 
90,000 
90,405 
95,250 

da.noo 

$400,000 
350,000 
450,000 
420,000 
390,000 
405,000 
428,625 
4^,000 

1889 

Short  tons. 

$764,118 
574, 523 
628,051 
695,492 
696,615 
761,719 
797,447 
S73  344    1 

1881 

1890 

1882 

1891 2n«.  126 

1883 

1884 

1885 

1886 

1892 

1893 

1894 

1895 

1896 

256,259 
253,615 
239,312 
265,503 
224,254 

1888 110,000 

1 

550,000 

1 

i 
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IMPORTS. 

The  imports  of  gypsam  are  chiefly  irom  Canada,  the  product  from 
the  Dominion  being  very  pare  and  well  adapted  for  the  manufacture  of 
plaster  of  paris.  The  following  table  exhibits  the  total  amount  and 
value  of  gypsum  imported  into  the  United  States  since  1867: 

Gypeum  imported  into  the  United  States  from  1867  to  1896, 


Year  ended — 


June  30, 1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


Ground  or  calcined. 


Qaantity.   I    Value. 


Long  tons. 


1877 

1878.... 

1879 

1880.... 

1881 

1882.... 

5,737 

1883.... 

4,291 

1884.... 

4,996 

1885.... 

6,418 

1886.... 

5,911 

1887.... 

4,814 

1888.... 

3,340 

1889.... 

5,466 

1890.... 

7,568 

1891 .... 

9,560 

1892.... 

6,882 

1893.... 

3,363 

1894... . 

2,027 

1895.... 

3,295 

1896.... 

3,292 

$29,895 
33,988 
52,238 
46, 872 
64,465 
66, 418 
35,628 
36, 410 
52,155 
47, 588 
49, 445 
33, 496 
18, 339 
17, 074 
24, 915 
53, 478 
44, 118 
42,904 
54,208 
37,642 
37, 736 
20,764 
40,  291 
55. 250 
97,  316 
75,608 
31, 670 
16, 823 
21, 526 
21, 982 


Uugroand. 


Quantity.        Value. 


Long  ton*. 

97,951 

87,694 

137, 039 

107, 237 

100,400 

95,339 

118, 926 

123,717 

93, 772 

139, 713 

97,656 

89, 239 

96,963 

120, 327 

128, 607 

128,382 

157,  S51 

166,  310 

117, 161 

122, 270 

146, 708 

156, 697 

170,965 

171,  289 

110, 257 

181, 104 

164,300 

162, 500 

192,  549 

180,  269 


$95,386 
80,362 
133,430 
100, 416 
88,256 
99,902 
122, 495 
130, 172 
115,664 
127,084 
105,629 
100, 102 
99,027 
120, 642 
128, 107 
127, 067 
152, 982 
168,000 
119,544 
115,696 
162, 154 
170, 023 
179, 849 
174,609 
129,003 
232, 403 
180,254 
179, 237 
215, 705 
193, 544 


Value  of 
manufac- 
tured 
planter  of 
paria. 


Total. 


$844 

1,432 

1,292 

2,553 

7,336 

4,319 

3,277 

4,398 

7,843 

6,989 

8,176 

12, 693 

18,702 

20,377 

a21,869 


10,352 
11, 722 


l$125, 281 
114,350 
186, 512 
148,  720 
154, 013 
168, 873 
165, 459 
170, 901 
171,096 
179, 070 
162, 917 
140, 587 
125, 542 
150, 409 
171,724 
200,922 
218, 969 
210,904 
173,  752 
153,338 
199,890 
190,787 
220,140 
229,859 
226,319 
308,011 
211, 924 
196,060 
247,583 
227,248 


a  Not  Hpecitied  from  1883  to  1804. 
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As  the  imports  of  gypsnm  into  the  United  States  are  principally 
from  the  Provinces  of  Ontario,  New  firauswick,  and  Nova  Scotia,  in 
the  Dominion  of  Canada,  the  following  table,  showing  the  production 
in  and  the  exports  from  the  Dominion,  will  be  found  interesting: 

Production  and  exports  of  Canadian  gyp§um  from  1886  to  1896, 


Year. 


1886. 
1887. 
1888. 
1889, 


Production. 


Quantity. 


Short  torn. 
162,000 
154,008 
175, 887 
213, 273 

1890 226,509 

203,545 
226,568 
192, 568 
223, 631 
226, 178 

1896 206,203 


1891. 
1892. 
1893. 
1894. 
1895. 


Value. 


$178, 742 
157,  277 
179, 393 
205,108 
194,033 
192,096 
225,260 
196,150 
202, 031 
202,608 
174, 403 


Exports. 


Quantity. 

Short  tons. 
142,833 
132, 724 
125, 508 
178, 182 
175, 691 


Value. 


$155, 213 
146, 542 
121,389 
194,404 
192, 254 


172, 496 

184, 977 

175. 518 

194,304 

a  176, 489 

178, 979 

162, 412 

160,082 

a 160, 898 

156,897 

• 

a  Entire  exports  went  to  the  Uniteil  States. 


THE    CHEMICAL.    COMPOSITION    OF    SOME    KAXSAS 

GYPSUMS. 

Messrs.  E.  H.  S.  Bailey  and  W.  M.  Whitten  have  made  interesting 
analyses  of  some  of  the  gypsum  rocks  of  Kansas.  The  result  of  their 
investigations  has  b^en  published  in  the  Kansas  University  Quarterly, 
Yol.  VI,  January,  1897.  The  samples  were  collected  by  Mr.  G.  F. 
Grimsley,  who  exercised  great  care  to  obtain  average  representations 
of  the  deposits.  There  are  three  areas  in  Kansas  where  gypsum 
deposits  are  now  worked:  in  the  vicinities  of  Blue  Kapids,  Gypsum, 
and  Medicine  Lodge.  Only  the  two  latter  have  been  so  far  studied. 
In  their  report  Messrs.  Bailey  and  Whitten  speak  of  the  two  grades  of 
material  used  in  the  manufacture  of  plaster,  the  rock  itself  and  a  soft 
disintegrated  material  called  '*dirt."  * 

In  the  analyses  which  are  given  below  seven  si>ecimens  are  from 
Dickinson  County,  three  from  Saline,  and  one  each  from  Barber  and 
Clay  counties.  There  has  been  an  active  industry  carried  on  in  Dick- 
inson County  for  the  past  ten  years.  Coupled  with  the  analyses  is  a 
calculation  for  each  rock  showing  the  probable  existence  in  nature  of 
the  constituents. 


^In  this  respect  the  gypsam  deposits  of  Kansas  resemble  those  of  Quanah,  Texas,  mentioned  in  the 
first  part  of  this  report. 
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It  is  the  intention  of  the  investigators  to  treat  the  geological  occur- 
rence, methods  of  manofactnre,  and  composition  of  the  mannfactured 
products  in  a  subsequent  report. 

Ckemioal  oompo$ition  of  some  Kansas  gypsum  rocks. 


Constitaeiits. 


Silica  and  insoluble  residne. . 
Iron  and  alnminnm  oxides. . . 

Calcium  oxide 

Magnesium  oxide 

Sulphuric  anhydride 

Carbon  dioxide  (calculated) . 
Water 

Total 


1 

2 

3 

4 

5 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

0.19 

0.52 

0.34 

0.41 

12.13 

.10 

.26 

.16 

.29 

.  99 

32.53 

32.28 

32.64 

32.53 

29.14 

.16 

.98 

.62 

.29 

.42 

45.73 

44.61 

45.28 

46.03 

37.49 

.81 

1.90 

1.42 

.56 

2.03 

20.46 

19.47 

19.63 

19.70 

16.75 

99.98 

100.02 

100.09 

99.81 

a98.95 

Per  cent, 

17.10 

2.04 

27.62 

.59 

33.28 

4.04 

15.16 


ConstitaoDta. 


Silica  and  insoluble  residue . 
Iron  and  aluminum  oxides . . . 

Calcinm  oxide 

Magnesium  oxide 

Sulphuric  anhydride 

Carbon  dioxide  (calculated) 
Water 

Total 


7 

8 

9 

10 

11 

Percent. 

Per  cent. 

Per  cent. 

PereenL 

Per  cent. 

0.35 

0.55 

0.38 

4.54 

3.06 

.12 

.23 

.16 

.54 

.34 

32.57 

32.64 

32.04 

32.31 

33.90 

.27 

.22 

.46 

'.28 

.41 

46.12 

45.95 

45.77 

42.10 

39.60 

.57 

.63 

.50 

2.54 

5.34 

19.96 

19.54 

20.37 

17.82 

17.24 

99.96 

99.76 

99.68 

100.13 

a99.89 

12 


Per  cent. 

18.69 

1.21 

26.71 

.43 

33.27 

3.15 

15.29 


a98.75 


a  Alkalies  undetermined. 


According  to  the  above  analyses  the  probable  composition  of  the  ^ 
rocks  in  nature  is  shown  below : 


Probable  composition,  in  nature,  of  the  gypsum  rooks  of  Kansas, 


Conatituenta. 


Silica  and  insoluble  reisidue. 
Iron  and  aluminum  oxides. . 

Calcium  sulphate 

Calcium  carbonate 

Magnesium  carbonate 

Water 

Total 


Per  cent, 

0.19 

.10 

77.46 

1.43 

.34 

20.46 


99.98 


Per  cent. 
0.52 

.26 

75.84 

1.87 

2.06 

19.47 


100.02 


3 


Per  cent. 

0.34 

.16 

76.98 

1.68 

1.30 

19.63 


100.09 


Per  cent. 

0.41 

.29 

78.25 

.55 

.61 

19.70 


99.81 


Per  cent% 
12.13 

.  99 
64.63 
•  3. 57 

.88 
16.75 


98.95 


Percent. 

17.10 
2.04 

56.58 
7.71 
1.24 

15.16 


99.83 


GYPSUM. 
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ProhdbJe  camposiiionj  in  nature ^  of  the  gyptum  rocks  of  Kansas — Continued. 


Conatitaeiits. 

7 

8 

9 

10 

11 

12 

Silica  and  inBpluble  residue. . 
Iron  and  alaminam  oxides. . . 
Calcinni siilnhat'^    ..-*,, 

Per  cent. 

0.35 

.12 

78.40 

.56 

.57 

19.96 

99.96 

Percent. 

0.55 

.23 

78.11 

.86 

.47 

19.54 

Per  eent. 
0.38 
.16 
77.81 

.96 
20.37 

Percent. 

4.54 

.54 

71.57 

5.07 

.59 

17.82 

Per  cent. 

3.06 

.34 

67.32 

11.03 

.90 

17.24 

Per  cent. 

18.69 

1.21 

56.56 

6.10 

.90 

15.29 

OAlf^inrn  Rnrhon9.tA 

Magnesium  carbonate 

Water 

Total 

99.76 

99.68 

100.13 

99.89 

98.75 

L       -.. — 

The  localities  from  which  the  above  samples  were  taken  are:  No.  1, 
Medicine  Lodge;  ISTo.  2,  Hope  shaft;  No.  3,  shaft  west  of  Hope;  No. 
4,  from  bowlders  on  a  hill  near  Hoi)e;  No.  6,  "dirt"  used  at  Dillon 
mill;  No.  6,  "dirf  from  a  place  3  miles  south  of  Dillon;  No.  7,  rock 
from  a  small  quarry  a  little  south  of  Dillon;  No.  8,  rock  from  mine  at 
Solomon  Mills;  No.  9,  rock  about  one-fourth  of  a  mile  east  of  Solomon 
mills  (No.  9  is  mixed  in  small  quantities  with  No.  8);  No.  10,  "dirt" 
from  Acme  Cement  Plaster  Company's  property  near  Gypsum  city ;  No. 
11,  "dirt"  from  Acme  Cement  Plaster  Company's  property  at  Khodes; 
No.  12,  dirt  from  Longford  mill. 


S  A^LT. 


By  Edward  W.  Parkeb. 


PRODUCTION. 


Salt  production  in  the  United  States  has  shown  an  increase  since 
1889,  and,  except  for  one  year,  since  1883.  In  1896  the  amount  of  salt 
made  and  mined  in  the  United  States  amounted  to  13,850,726  barrels 
of  280  pounds,  valued  at  $4,040,839.    Compared  with  the  output  in 

1895,  this  shows  an  increase  of  181,077  barrels  in  amount,  but  a  decrease 
in  value  of  $382,245.  In  fact,  the  value  of  the  13,850,726  barrels  i)ro- 
duced  in  1896  was  $113,829* less  than  it  was  in  1893,  when  the  product 
was  11,897,808  barrels,  nearly  two  million  barrels  less  than  it  was  in 

1896.  Considering  the  production  of  salt  in  the  past  four  years,  it  will 
be  seen  that  the  manufacturers  have  found  very  little  profit  or  encour- 
agement. In  1893  the  output  amounted  to  11,897,208  barrels,  valued 
at  $4,154,668,  a  little  less  than  35  cents  per  barrel  of  280  pounds. 

In  1894  the  product  increased  over  a  million  barrels — to  12,907,417 
barrels,  valued  at  $4,739,285 — ^about  36J  cents  per  barrel.  In  the  fol- 
lowing year  the  price  dropped  to  32  cents  a  barrel  with  an  output  of 
13,669,649  barrels.  A  still  further  increase  is  noted  in  the  product  for 
1896,  but  the  price  declined  to  29  cents  per  barrel — little  more  than  one- 
tenth  of  a  cent  per  pound.  It  must  be  remembered  that  this  includes 
not  only  the  cheap  grades  of  salt,  such  as  coarse  salt  made  by  selar 
evaporation,  but  it  also  includes  the  very  finest  grades  of  table  and 
dairy  salt,  which  are  prepared  with  great  care  and  at  expense,  and 
which  constitute  about  16  per  cent  of  the  total  product.  Thirteen  per 
cent  of  the  product  in  1896  was  rock  salt.  The  product  of  "coarse 
solar"  was  18  per  cent  of  the  total.  Common  fine  salt  constitutes 
nearly  one- half  of  the  entire  product,  47  per  cent  of  the  output  in  1896 
being  of  this  grade. 

Common  fine  salt  is  a  medium  between  the  higher  grades,  prepared 
especially  for  dairy  and  table  use,  and  the  coarser  grades  used  by  pack- 
ers, agriculturists,  stockmen,  silver  smelters,  etc.  It  is  largely  used 
for  table  and  dairy  ])urposes  when  the  higher  prices  charged  for  the 
.finer  grades  render  them  undesirable  on  economical  grounds.  The 
average  price  per  barrel  received  by  manufjicturers  in  1896  for  common 
tine  salt  was  23. 9  per  barrel.    The  largest  i)roducer  of  common  fine  salt 
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is  Michigan,  whose  prodact  of  this  grade  in  1896  wsks  2,954,608  barrels, 
averaging  19  cents  per  barrel.  Ohio  produced  1,173,295  barrels,  at 
an  average  price  of  26  cents  per  barrel.  New  York  produced  1,021,228 
barrels,  which  sold  for  an  average  of  26  cents  per  barrel.  The  output 
of  Kansas  in  common  fine  salt  was  922,623  barrels,  bringing  an  average 
of  29  cents  per  barrel.  Pennsylvania  produced  177,312  barrels  and 
West  Virginia  171,921  barrels,  averaging  26.  7  cents  and  30  cents, 
respectively. 

During  the  ten  years  following  1883  salt  of  domestic  production 
replaced  a  great  deal  of  English  and  other  imported  salt,  because  of 
improved  methods  of  refining  adopted  in  this  country,  which  have 
enabled  producers  to  successfully  compete  in  quality  of  the  product 
with  the  output  of  the  best  works  of  the  Old  World.  In  1881  the 
imports  of  salt  exceeded  1,000,000,000  pounds,  though  this  was  excep- 
tional. The  importations  in  1883  amounted  to  86-7,915,603  pounds; 
in  1888,  five  years  later,  they  had  decreased  to  625,030,735  pounds,  and 
in  another  five  years  (1893)  to  348,519,173  pounds.  The  placing  of  salt 
on  the  free  list  in  August,  1894,  increased  importations  in  that  year 
to  434,155,708  pounds,  in  1895  to  559,161,669  pounds.  In  1896  the 
imports  amounted  to  520,411,822  pounds.     . 

The  following  tables  exhibit  the  details  of  salt  production  in  the 
United  States  in  1895  and  1896  by  States,  with  approximate  distribu- 
tion according  to  grades. 


Production  of  salt  in  2896,  hjn  States  and  grades. 


SUte. 


California 

Kansas 

Michigan 

New  York : 

Onondaga  district . 

Warsaw  district . . . 

Southern  New  York 
and  Genesee  dist. 

Rook  salt 

Ohio 

Pennsylvania 

Utah 

West  Virginia 

Illinois,  Nevada,  Texas, 
Louisiana,  and  Vir- 
ginia  

Total 


Table  and 
dairy. 


Barrela. 
41,  714 
93, 174 
152,388 


961, 721 


387,277 


Common 
fine. 


Common 
coarse. 


Barrett. 

1,429 
922,623 
2, 954, 608 

64,347 
800,055 

156, 826 


Barrett. 
30,371 
4,310 
2,400 


97,786 


12,626 


400,263   1,173,295 


715 

70,886 

5,000 


117, 271 


177, 312 

15,657 

171, 921 


83,765 
19. 714 
49,893 


160,660 


Packers. 


Bcurtit. 
22,600 
42,250 
31,565 


Coarse  solar. 


Barrttt. 
306,250 


60,473 


5,035 
855 
357 


2,230,409  6,598,733 


300,365 


163,035 


13,622 


2, 164, 071 


30,000 


7,143 


10,000 


2, 531, 086 


SALT. 
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Production  of  aali  in  1896,  hp  States  and  grades — Continaed. 


State. 


California 

Kansas 

Michigan 

New  York : 

Onondaga  district. 

Warsaw  district... 

Son  them  New  York 
and  Genesee  dist. 

Rock  salt 

Ohio 


Rook. 


Barrels. 
25, 7U 
344,608 


Pennsylvania 

Utah 

West  Virginia 

Illinois,  Nevada,  Texas, 
Louisiana,  and  Vir- 
ginia  

Total 


1, 240, 450 


Milling. 


Barrels. 


Other 
grades. 


Barrels. 
2,143 
1,642 
9,655 


Total  pi^pdnct. 


173, 114 


1, 783, 886 


82,729 
10,679 


133,271 


3,093 


133,271 


109,941 


Barrels. 

430, 121 
1,408,607 
3, 164, 238 

2, 228, 418 
1, 942, 291 

657,881 
1,240,450 
1, 662, 358 
198,596 
279,800 
176, 921 


461,045 


13, 850, 726 


Total  value. 


$198, 963 
397.296 
718, 408 

575, 432 
729, 324 

270, 612 

321, 313 

432, 877 

56,717 

96,550 

50,717 


192,630 


4, 040, 839 


Production  of  salt  in  1895 y  hy  States  and  grades. 


State. 

Table. 

Dairy. 

Common 
line. 

Common 
ooarae. 

Packer's. 

Coarse 
solar. 

California 

Barrels. 
21,536 

Barrels. 
14, 571 

Barrels. 
3,321 
67,119 
924,625 

Barrels. 
14,286 

Barrels. 
33,929 

Barrels. 
193, 571 

Illinois 

Kansas 

47,499 

33, 815 

10, 714 

Louisiana 

Michiiran ....- 

105,021 
a7,000 

36,405 

2,977,507 

122,000 

61,031 

30,000 

Nevada  

New  York: 
Onondaga  dist.  (6) 
Oenesee  district . . 
Warsaw  district.. 

65,247 
118, 179 
985,082 

632,870 

131, 257 

236,473 
al,  178, 166 

14,980 
79,153 

2,827 
13,000 

Rook  salt 

Ohio 

a 295, 256 
609 

458,832 
141,855 
125,000 
21, 171 
52,000 
169, 542 

21,366 
849 

3,000 

13, 143 

Pennsylvania 

Texas  

787 

Utah 

14,300 
4,000 
7,178 

39,250 

7,936 
9,000 

5,014 

114,286 

Virginia 

West  Virginia 

Total 

t 

338,578 

1,834,545 

6,099,480 

280,284 

118, 801 

983, 870 

alndades  both  dairy  and  table  salt 

6  Salt  in  brine  nsed  in  chemical  works  at  Syracuse  is  included  in  product  of  Onondaga  distxict, 
although  the  wells  are  not  within  the  reservation. 
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Production  of  salt  in  1895,  hy  States  and  grades — Continued. 


SUte. 


Kock. 


313, 714 
159, 771 


Barrels. 

California 24,864 

Illinois 

Kansas 

Louisiana 

Michigan 

Nevada  

New  York : 

Onondaga  dint,  (a) 

Genesee  district . . 

Warsaw  district . . 

Rock  salt 1    1,585,700 

Ohio ! 

i 
Pennsylvania. 

Texas  

Utah 

Virginia 

West  Virginia 


Milling. 


BarreU. 


Otber  grades. 

BarreU. 
12,857 

11,250  I 

11,431  ' 


Total  product. 


1,  651,  707 
82,955 
64,735 


2,579 


5,714  '      40,107 


Total  I    2,089,763'      40,107 


46,707 


Barrels. 

318,935 

67, 119 

1,  341, 617 

159, 771 

7,000 

2, 339, 824 

586,671 

2, 320, 136 

1, 685, 700 

781, 033 

157, 243 

125,000 

294,485 

65,000 

176,720 


Total  value. 


$158,  683 

31,548 

483, 701 

78, 169 

1, 048, 251 

5,600 

576,999 

108, 537 

916, 662 

341,200 

326, 520 

67, 411 

55,000 

121,  762 

40,000 

63,041 


1, 884, 221 


13, 669, 649  |  4, 423, 084 


a  Salt  in  brine  used  in  chemical  works  at  Syracuse  is  included  in  product  of  Onondaga  district, 
although  the  wells  are  not  within  the  reservation. 

ESTABIilSHMENTS  AJ^D  PROCESSES. 

Exclusive  of  the  rock-salt  mines  there  were  154  establishments  pro- 
ducing salt  in  the  United  States  in  1896.  More  than  one-third  of  the 
total  number  of  establishments  were  in  Michigan,  54  concerns  in  that 
State  reporting  production  in  1896.  !N"ew  York  produced  salt  from  39 
establishments,  of  which  20  used  solar  heat  for  evaporation  in  the 
manufacture  of  coarse  salt  at  Syracuse.  California  reported  from  23 
establishments,  of  which  21  used  solar  heat.  Kansas  had  10  establish- 
ments, all  but  one  of  which  used  artificial  heat.  From  Ohio  12  concerns 
reported,  all  of  which  used  artificial  heat.  Out  of  5  establishments  in 
Utah  4  used  solar  heat,  and  1  used  steam.  Four  establishments  in 
West  Virginia  and  3  in  Pennsylvania  used  artificial  heat.  There  was 
but  one  establishment  in  each  of  the  other  four  States — Illinois,  l^evada, 
Texas,  and  Virginia. 

Out  of  the  total  of  154  establishments,  49  used  solar  heat,  26  used 
open  pans,  18  used  vacuum  pans,  6  used  kettles,  and  82  used  grainers. 
A  seeming  discrepancy  exists  between  this  and  the  total.  The  expla- 
nation is  simple.  In  quite  a  number  of  establishments  more  than 
one  process  is  employed.    Some  concerns  use  both  open  pan  and  grainer 
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or  vacuum  pan  and  grainer,  and  the  one  establishment  in  Texas  used 
three  methods  of  evaporation — solar,  open  pan,  and  grainer.  When 
open  pans  are  used  heat  is  usually  applied  direct,  the  pans  being  placed 
over  a  long  combustion  ohamber,  through  which  the  flames  from  the 
furnace  are  carried.  Direct  heat  is  also  used  for  kettles.  Out  of  the 
18  producers  using  vacuum  pans,  13  reported  the  use  of  steam  heat 
and  5  employed  direct  heat.  The  grainer  process  requires  steam  exclu- 
sively. The  steam  is  carried  through  pipes  submerged  in  the  brine. 
This  process  is  used  much  more  generally  than  any  other,  there  being 
82  concerns  using  grainers  in  1896,  and  only  50  in  which  the  other 
three  processes  together  were  employed. 

The  total  number  of  salt  establishments  in  each  State,  the  processes 
employed,  and  the  methods  of  using  heat,  are  shown  in  the  following 
table: 

Processes  employed  in  evaporating  salt  from  brine  in  1896, 


SUto. 

Solar. 

1 

Open 
pan. 

Vacuum 
pan. 

Kettle. 

Grain- 
er. 

Heat  a 

pplied. 
By  steam. 

Number 
of  works 
report- 
ing. 

Direct. 

California 

21 

1 

1 

1 

5 

45 

1 

5 
4 

1 

1 

7 

51 

23 

1 

10 

54 

1 

25 

14 

12 
3 
1 
5 
1 
4 

Illinois 

Kansas : 

1 

1 

20 

> 

5 
5 

1 
8 

MichifiTun 

Nevada 

New  York : 

Onondaga  

Warsaw 

Genessee 

Southern  New 
York 

•0 

o 

1 

15 

8 
2 
1 

5 
7 

6 

1 
1 

13 

9 
2 

8 

3 
1 
1 
1 
1 

4 
5 

Ohio 

Pennsylvania 

Texas  

1 
4 

Utah 

'  ' 

Virginia 

1 

West  Viririnia 

4 
82 

.... .... 

1 

Total 

49 

26 

18 

6 

31 

91 

154 

Note.— Rock  salt  mines  are  not  included  in  the  above  table.    Of  these  there  were  one  in  Califoraia, 
two  in  Kansas,  one  in  Liouisiana,  and  two  in  New  York. 


In  reporting  production  some  operators  use  the  bushel  as  a  unit  of 
measurement,  some  the  short  ton,  and  some  the  barrel.  For  the  sake 
of  convenience  the  product  of  each  State  in  the  preceding  and  follow- 
ing tables  has  been  reduced  to  one  unit,  the  barrel,  containing  280 
pounds,  or  5  bushels  of  56  pounds,  and  a  ton  being  equal  to  7^  barrels. 
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PRODUCTION  TS  PREVIOUS  YEARS. 

Camparaiive  table  of  production  vf$dlt  in  Statea  and  Terriioriea  from  188S  to  1896. 


Stat«  or  Territory. 


Michigan 

New  York 

Ohio 

West  Virginia 

Louisiana 

California 

Utah 

Nevada 

Illinois;  Indiana,  V^-ginia, 
Tennessee,  Kentncky,  and 
other  States  and  Territo- 
ries (a) 

Total 


1888. 


1884. 


Qaantitj. 


Barrelt. 

2, 894, 672 

1, 619, 486 

350,000 

320,000 

265,215 

214,286 

107, 143 

21,429 


400,000 


6, 192, 231 


Value. 


$2,344,684 
680,638 
231,000 
211,000 
141, 125 
150,000 
100,000 
15,000 


877,595 


4, 251, 042 


Qnantitj. 


BarrtU. 

3, 161, 806 

1,788,454 

320,000 

310,000 

223,964 

178, 571 

114,285 

17,857 


400,000 


6, 514, 937 


Value. 


$2,392,536 
705,978 
201,600 
195,000 
126,677 
120,000 
80,000 
12,500 


364,443 


4, 197, 734 


State  or  Territory. 


Michigan — 

New  York 

Ohio 

West  Virginia 

Louisiana 

California 

Utah 

Nevada  

Illinois,  Indiana,  Virginia, 
Tennessee,  Kentncky,  and 
other  States  and  Territo- 
ries (a) 

Total 


1885. 


Qaantity. 


Barrelt, 

S,  297, 403 

2, 304, 787 

306,847 

223,184 

299,271 

221,428 

107, 140 

28,593 


250,000 


7,038,653 


Value- 


$2,967,663 
874,258 
199,450 
145,070 
139, 911 
160,000 
75,000 
20,000 


243,993 


4,825.345 


1888. 


Quantity. 


BcarrdB. 

3, 677, 257 

2, 431, 563 

400,000 

250,000 

299,691 

214,285 

164,285 

30,000 


240,000 


7, 707, 081 


Value. 


$2,426,989 
1,243,721 
260,000 
162,500 
108, 372 
150,000 
100,000 
21,000 


352,763 


4,825,345 


aEatimatod. 
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Comparative  table  of  production  of  talt  in  States  and  Territorieefrom  188S  to  1896— ConV^, 


State  or  Territory. 


Michigan 

New  York 

Ohio 

West  Virginia 

Louisiana 

California 

Utah 

Kansas 

Other  States  and  Territo- 
ries   

Total 


1887. 


Qoantity. 


3,944,309 
2, 353, 560 
365,000 
225,000 
341,093 
200,000 
325,000 


250,000 


8, 003, 962 


Yolae. 


$2, 291, 842 
936,894 
219,000 
135,000 
118, 735 
140,000 
102,375 


150,000 
4, 093, 846 


1888. 


Qtumtity. 


Barr^. 
3,866,228 
2, 318, 483 
380,000 
220,000 
394,385 
220,000 
151, 785 
155,000 

360,000 


8,055,881 


Value. 


$2, 261, 743 

1, 130, 409 

247,000 

143,000 

134,652 

92,400 

32,000 

189,000 

143,999 


4, 374, 203 


State  or  Territoiy. 


Michigan 

New  York 

Ohio 

West  Virginia 

Loaisiana 

California 

Utah 

Kansas 

Other   States  and  Territo 
ries 

Total 


1889. 


Qaantity. 


BarreU. 
3,856,929 
2, 273, 007 
250,000 
200,000 
325,629 
150,000 
200,000 
450,000 

300,000 


8,005,565 


Valae. 


$2,088^909 

1, 136, 503 

162,500 

130,000 

152,000 

63,000 

60,000 

202,500 

200,000 


4,195,412 


1800. 


Qaantity. 


BarreU. 
3, 837, 632 
2,532,036 
231,303 
229,938 
273,553 
162,363 
427,500 
882,666 

300,000 


8, 876, 991 


Valae. 


$2, 302, 579 
1, 266, 018 
136, 617 
134,688 
132,000 
57,085 
126,100 
397,199 

200,000 


4, 752, 286 
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Comparative  table  of  production  of  salt  in  States  and  Territories  from  1883  to  1896 — C*ont'd. 


State  or  Territory. 


Michigan 

New  York 

Ohio 

West  Virginia 

Loiiisianu 

California  

Utah 

Nevada  

Kansas 

Illinois 

Virginia 

Pennsylvania 

Texas 

Other  States    and  Territo- 
ries   

Total 


1801. 


Qnantity. 


Value. 


Barrelt. 
3,  966,  784 

2, 839, 544 

(«) 

(a) 
173,  714 

200,949 

969,000 

60,799 

855,  536 

39, 670 

70, 442 


$2, 037, 289 
1, 340, 036 

(a) 

(a) 
102, 375 

90, 303 
265,350 

39,898 
304,775 

34,909 

70,425 


1892. 


Quantity. 


BarreU. 
3,  829,  478 

3, 472, 073 
899, 244 

200,000 

235,774 

1,292,471 

22,929 

1, 480, 100 

60,000 

60,000 

25,571 

121, 250 


Value. 


$2, 046,  963 
1, 662, 816 

394,720 

100,000 

104,938 

340, 442 

22,806 

773,989 

48,000 

50,000 

10,  741 

99,500 


811, 507 


430, 761 


9, 987, 945 


4,571,121  i  11.698,890 


5, 654, 915 


State  or  Territory. 


Michigan 

New  York 

Ohio 

West  Virginia, 

Louisiana 

California 

Utah 

Nevada , 

Kansas 

Illinois 

Virginia 

Pennsylvania  . 
Texas  


1893. 


Quantity. 


Value. 


1894. 


Quantity. 


Value. 


BarreU. 

3, 057, 898 

5, 662, 074 

543,963 

210,  736 

191, 430 

292,858 

18f>,006 

6,559 

1, 277, 180 

59, 161 


280, 343 
126,000 


Total i  11,897,20^ 


$888, 837 

1, 870, 084 

209, 393 

68,222 

97,200 

137, 962 

130, 075 

4,481 

471, 543 

30,168 


136, 436 
110, 267 


4, 154, 668 


Barrels. 

8,  341,  425 

6, 270, 588 

528,  996 

194, 532 

186, 050 

332, 246 

268,186 

3,670 

1, 382, 409 

50,000 

64,222 

203, 236 

142, 857 


$1, 243, 619 

1, 999, 146 

187,  432 

51,947 

86,134 

172, 678 

209,077 

4,030 

529, 392 

27,500 

43, 580 

83,750 

101,000 


12, 967, 417 


4, 739, 285 


aluclndediu  "Other  States." 
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Comparative  table  of  production  of  salt  in  States  and  Territories  from  1883  to  1896=— CouVd, 


State  or  Territory. 


1895. 


Quantity. 


Value. 


1896. 


Barrels, 

Michigan i    3,343,395 

New  York I    6,832,331 


Ohio 

Weat  Virginia 

Louisiana 

California 

Utah 

Nevada  

Kansas 

Illinois 

Virginia 

Pennsylvania 

Texas 

Other  States. . 


781, 033 

176,  720 

159,771 

318, 935 

294,485 

7,000 

1, 341, 617 

67, 119 

65,000 

157, 243 

125,000 


$1, 048, 251 

1, 943, 398 

326, 520 

63,041 

78, 169 

158, 683 

121. 762 

5,600 

483,  701 

31, 548 

40,000 

67,411 

55.000 


Total 13,669,649 


4, 423, 084 


QnaDtity. 

Barrels, 

3, 164, 238 

6, 069, 040 

1, 662, 358 

176, 921 

(a) 

430, 121 
279,800 

1, 408, 607 

(a) 

(fl) 
198, 596 

(«) 
461, 045 


Value. 


13, 850,  726 


$718, 408 

1, 896, 681 

432, 877 

50,717 

(a) 
198, 963 

96,550 

(a) 
397,296 

W 

(a) 
66,717 

(a) 
192,630 


4, 040, 839 


a  lucluded  In  "  Other  SUtea." 

REVIEW  OF  THE  INDUSTRY  IN  1896. 

The  history  of  the  salt  industry  iii  1896  was  one  of  overproduction, 
depression,  and  low  prices.  In  the  face  of  conditions  unparalleled  in 
the  history  of  the  trade,  the  domestic  production  of  salt  was  the  largest 
on  record.  In  addition  to  the  increased  production  of  domestic  salt, 
importations  were  also  heavy,  being  within  6  per  cent  of  1895,  when 
the  amount  of  salt  imported  was  about  560,000,000  pounds,  or  2,000,000 
barrels.  The  removal  of  the  tariff  of  8  cents  per  hundred  pounds 
enabled  foreign  salt  to  be  placed  at  the  Atlantic  seaboard  cities  at 
cheaper  rates  than  domestic  salt  could  be  laid  down.  The  import  duty 
on  salt  was  removed  in  1894.  In  1893  the  amount  of  salt  imported  into 
the  United  States  was  348,519,173  pounds,  equivalent  to  1,244,711  bar- 
rels of  280  pounds.  The  imports  in  1894  increased  to  434,155,708 
pounds,  or  1,550,555  barrels,  and  in  1895  to  559,151,669  pounds,  or 
nearly  2,000,000  barrels.  They  decreased  slightly  to  520,411,822  pounds, 
or  1,858,614  barrels,  in  1896. 

The  influence  of  these  larger  importations  was  felt  in  a  well-defined 
manner.  Producers  who  had  hitherto  marketed  their  salt  in  the  East- 
ern cities  were  obliged  either  to  reduce  their  prices  or  seek  a  new  market. 
They  did  both.  Salt  which  would  have  gone  east  from  Syracuse  and 
Warsaw,  New  York,  and  the  Ohio  Valley  regions,  sought  a  new  market 
farther  west.    This  brought  it  more  directly  into  competition  with 

18  GEOL,  PT  5 81 
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Michigan  and  Kansas  salt,  and  prices  have  been  rednced  accordingly. 
Another  distarbiug  element  was  a  largely  increased  production  in  Ohio. 
The  works  in  Cleveland,  which  were  destroyed  by  fire  in  August,  1894, 
were  rebuilt  and  enlarged  in  1895.  Favorably  situated  for  the  economical 
manufacture  of  salt  and  for  its  transportation  by  welter,  operations  here 
have  been  considerably  increased  in  spite  of  low  prices.  Ohio's  prod- 
uct increased  from  781,033  barrels  in  1895  to  1,662,358  barrels  in  1896. 
OcJifornia  increased  her  output  111,186  barrels,  from  318,935  barrels  in 
1895  to  430,121  barrels  in  1896.  Kansas's  product  increased  about 
47,000  barrels,  and  Pennsylvania's  about  41,000  barrels. 

The  principal  losses  in  product  were  experienced  in  ^ew  York,  whose 
output  decreased  763,291  barrels,  of  which  345,250  barrels  were  rock 
salt  and  428,041  barrels  were  evaporated  salt.  Michigan's  output 
decreased  179,157  barrels,  and  Utah's  about  15,000  barrels.  The  aggre- 
gate output  of  the  five  States,  in  each  of  which  there  was  but  one 
establishment  (Louisiana,  Nevada,  Illinois,  Texas,  and  yirginia)^ 
increased  about  38,000  barrels  over  their  production  in  1895. 

The  exx>orts  of  domestic  salt  have  not  much  infiuence  on  the  trade, 
amounting  to  but  10,853,750  pounds,  or  38,763  barrels,  in  1894;  7,203,024 
pounds,  or  25,725  barrels,  in  1895,  and  10,711,314  pounds,  or  38,255  bar- 
rels, in  1896.  The  imports  added  to  the  domestic  product  and  the  exports 
deducted  from  the  total  in  1894, 1895,  and  1896  show  that  the  salt  con- 
sumed or  placed  upon  the  market  in  the  United  States  increased  from 
14,479,209  barrels  in  1894  to  15,640,894  barrels  in  1895  and  15,671,085 
barrels  in  1896.    This  is  illustrated  in  the  following  table: 

Supply  of  salt  for  domeBiio  coMumpiion  in  189S,  1894,  1895,  and  1896, 


Sources. 

1893. 

1804. 

1895. 

1896. 

Domestic  product 

Barrels. 
11, 897, 208 
1, 244, 711 

Barrels, 
12, 967, 417 
1,550,555 

.  Barrels, 
13, 669, 649 
1, 996, 970 

Barrels, 
13, 850, 726 
1, 858, 614 

IniDorts --- 

Total 

13, 141, 919 
20,686 

14, 517, 972 
38,763 

15, 666, 619 
25,725 

15, 709, 340 
38,255 

Exports 

Domestic  consamption 
Increase  over  preceding  year 

13, 121, 233 

14, 479, 209 
1, 357, 970 

15, 640, 894 
1, 161, 685 

16,671,085 
30,191 

I3IPORT8  AND  EXPORTS. 

The  imports  of  salt  into  the  United  States  exhibit  an  almost  con- 
stant decrease  from  1881  to  1893.  The  decrease  was  particularly 
noticeable  in  the  imports  of  refined  salt,  due  in  great  measure  to  the 
improvements  inaugurated  in  the  manufacture  of  table  and  dairy  salts 
by  American  producers,  which  has  made  the  domestic  product  equal  if 
not  superior  to  salts  of  foreign  make.    The  tariff  act  of  1894  placed  salt 


SALT. 


1283 


upon  the  firee  list,  and  importations  have  since  been  larger,  increasing 
from  348,519,173  pounds  in  1893  to  434,155,708  poands  in  1894,  and 
nearly  560,000,000  poands  in  1895.  In  1896  the  imports  of  foreign  salt 
amounted  to  520,411,822  poands. 

Salt  imported  and  entered  for  oonaumptUm  in  the  United  States,  1867  to  1896,  inclusive. 


Year  ended— 

In  htLgn,  barrelii,  and  other 
paokages. 

In  bulk. 

Qaantity. 

Value. 

Quantity. 

Value. 

Pounds. 

Pounds, 

June30,1867 

254, 470, 862 

$696, 570 

229, 304, 323 

$336,302 

1868 

308, 446, 080 

915,546 

219, 975, 096 

365,458 

1869 

297, 382, 750 

8a5, 272 

256, 765, 240 

351,168 

1870 

288, 479, 187 

797,194 

349, 776, 433 

507, 874 

1871 

283, 993, 799 

800,454 

274,  730, 573 

355,318 

1872 

258, 232, 807 

788, 893 

257, 637, 230 

312, 569 

1873 

239, 494, 117 

1, 254,  818 

388, 012, 132 

525,585 

1874 

358, 375, 496 

1, 452. 161 

427, 294, 209 

649,838 

1875 

318, 673, 091 

1, 200, 541 

401, 270, 315 

549,  111 

1876 

331, 266, 140 

1,153;  480 

379, 478, 218 

462, 106 

1877 

359, 005,  742 

1, 059, 941 

444, 044, 370 

532, 831 

1878 

352, 109, 963 

1, 062, 995 

414, 813, 516 

483,909 

1879 

375, 286, 472 

1, 150, 018 

434, 760, 132 

532, 706 

1880 

400, 970, 531 

1, 180, 082 

449, 743, 872 

548, 425 

1881 

412, 442, 291 

1, 242, 543 

529, 361, 041 

658,068 

1882 

329, 969, 300 

1, 086, 932 

399, 100, 228 

474,200 

1883 

312, 911, 360 

1, 035, 946 

412, 938, 686 

451, 001 

1884 

340, 759, 010 

1, 093, 628 

441, 613, 517 

433,827 

1885 

351, 276, 969 

1. 030, 029 

412, 322, 341 

386,858 

Dec.  31, 1886 

319, 232, 750 

966,993 

36  5, 621, 223 

371,000 

1887 

275, 774, 571 

850,069 

343, 216, 331 

328,201 

1888 

238, 921, 421 

620, 425 

272, 650, 231 

246,022 

1889 

180,  906, 293 

627,134 

234, 499, 635 

249,232 

1890 

172, 611, 041 

575, 260 

243, 756, 044 

252,848 

1891...... 

150, 033, 182 

492, 144 

220, 309, 985 

224,569 

1892 

150, 799, 014 

488,108 

201, 366, 103 

196,371 

1893 

98, 037, 648 

358,575 

146, 945, 390 

&3,404 

1894 

60, 793, 685 

206, 229 

101, 525, 281 

86,718 

1895 

601,086 

1,723 

1, 874, 644 

1,874 

1896 

350,620 

814 

1, 627, 030 

1,640 

1284 
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Salt  imported  and  entered  for  ooneumption  in  the  United  States,  etc. — Continued. 


Year  ended— 


Jnne  30,  1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874 

1875. 

1876. 

1877. 

1878, 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 
Deo.    31,1886. 

1887. 

1888. 

1889. 

1890. 

1891. 
.     1892. 

1893. 

1894. 

1895. 

1896. 


For  the  purpose  of  curing 
fish. 


Qniuititj. 


Pound». 


68 

64 

57 

86; 

105 

110, 

118 

132 

100, 

94 

109 

133 

134 

142 

126, 

140 

103 

105, 

113 

97 

98 

103 

105 

103 

93 

8 

8 


597, 023 
671, 139 
830,929 
756,628 
613, 913 
294,440 
760,638 
433, 972 
794, 611 
060,114 
024, 446 
395,065 
777, 569 
065,557 
605,276 
067, 018 
360,362 
577, 947 
459, 083 
960, 624 
279, 719 
990,324 
192, 086 
536,135 
723,885 
668,490 
a51, 913 


Value. 


$87,048 

66,008 

60,155 

86, 193 

126, 896 

119,607 

126, 276 

140, 787 

96,898 

95,841 

119, 667 

144, 347 

147, 058 

154, 671 

122, 463 

121,429 

94,721 

107, 089 

111,  120 

100, 123 

96,  (M8 

89,196 

90,327 

87, 749 

79,  482 

12, 195 

11,814 


Not  elsewhere  speoifled. 


Quantity. 


Pounds. 


Value. 


178, 112, 857 
548, 007, 449 
510, 082, 259 


$263, 707 
739, 122 

687,890 


Total  value. 


$1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 


032, 872 
281, 0(U 
246, 440 
392, 116 
221,780 
161, 617 
866,596 
228,895 
869,259 
741, 862 
733,559 
643,802 
778, 565 
848, 174 
044,958 
708,190 
641,618 
649, 918 
538,316 
432, 714 
285,359 
977, 577 
976,489 
924,756 
805,909 
774,806 
509,728 
636,136 
754, 914 
702, 158 
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Salt  of  domestic  production  exported  from  the  United  States  from  1790  to  1896,  inclusive. 


Year  ended— 

Quantit}*. 

Value. 

Year  ended— 

Quantity. 

Value. 

BtuheU. 

Su^uh, 

Sept.  30,1790.. 

31,935 

$8,236 

June  30,1863.. 

584,901 

$277, 838 

1791.. 

4,208 

1,052 

1864.. 

635,519 

296,088 

1830.. 

47,488 

22, 978 

1865.. 

589, 537 

358,109 

1831.. 

45,847 

26,ai8 

1866.. 

70,644 

300,980 

1832.. 

45,072 

27,  914 

1867.. 

605,825 

304,030 

1833.. 

25,069 

18, 211 

1868.. 

624, 970 

289, 936 

1834.. 

89,064 

54,007 

1869.. 

442, 947 

190, 076 

1835.. 

126,230 

46,483 

1870.. 

298,142 

119, 582 

1836.. 

49, 917 

31,943 

1871.. 

120, 156 

47, 115 

1837.. 

99,133 

58, 472  i 

1872.. 

42,603 

19, 978 

1838.. 

114, 155 

67,707 

1873.. 

73,323 

43, 777 

1839.. 

264,337 

64,272 

1874.. 

31,657 

15, 701 

1840.. 

92, 145 

42,246 

1875.. 

47,094 

16,273 

1841.. 

215,084 

62,765 

1876.. 

51,014 

18, 378 

1842.. 

110, 400 

39,064 

1877.. 

65,771 

20,133 

June  30, 1843a. 

40, 678 

10, 262 

1878.. 

72,427 

24,968 

1844.. 

157, 529 

47, 755 

1879.. 

43, 710 

13,612 

1845.. 

131,500 

45,151 

1880.. 

22,179 

6,613 

1846.. 

117,  627 

30,520 

1881.. 

45,455 

14, 752 

1847.. 

202,244 

42,333 

1882.. 

42,085 

18,265 

1848.. 

219, 145 

73,274 

1883.. 

54,147 

17, 321 

1849.. 

312, 063 

82, 972 

1884.. 

• 

70, 014 

26,007 

1850.. 

319, 175 

75,103 

1885.. 

M,  101, 587 

26,488 

1851.. 

344.061 

61, 424 

Dec.  31,  1886.. 

4, 828, 863 

29,580 

1852.. 

1, 467, 676 

89,316 

1887.. 

4, 685, 060 

27,177 

1853.. 

515, 857 

119;  729 

1888.. 

5, 359, 237 

32,986 

1854.. 

548,185 

159, 026 

1889.. 

5, 378, 450 

31, 405 

1855.. 

536,073 

156, 879 

1890.. 

4, 927, 022 

30,079 

1856.. 

698,458 

311,495 

1891.. 

4,448,846 

23,771 

1857.. 

576, 151 

190,699 

1892.. 

5, 208, 935 

28,399 

1858.. 

533,100 

162, 650 

1893.. 

5, 792, 207 

38,375 

1859.. 

717, 257 

212, 710 

1894.. 

10, 853, 759 

46,780 

I860.. 

475, 445 

129, 717 

1895.. 

7, 203, 024 

30,939 

1861.. 

537, 401 

144,046 

1896.. 

10,711,314 

43,202 

1862.. 

397,506 

228,109 

aNm< 

B  months. 

frPoan 

ids  from  1885. 

In  connectiou  with  the  above  tables  it  is  interesting  to  note  the  sources 
from  which  oar  imported  salt  is  obtained  and  the  markets  snpplied  by 
oar  exports  of  domestic  salt.  For  this  purpose  the  following  tables, 
showing  the  countries  from  which  we  import,  the  amount  and  value 
of  the  salt  received  from  each,  and  also  the  amount  and  value  of  the 
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salt  exported  to  each  coantry  and  the  ports  through  which  exported, 
are  given  for  the  three  fiscal  years  CDding  June  30, 1894, 1895,  and  1896. 
It  will  be  observed  that  the  principal  source  of  supply  is  the  United 
Kingdom,  from  which  we  imported  136,550,190  pounds  out  of  a  total  of 
346,479,060  in  1894, 266,090,597  pounds  out  of  a  total  of  496,810,501  in 
1895,  and  329,381,633  pounds  out  of  a  total  of  553,279,500  pounds  in  1896. 
The  imports  from  Great  Britain  were  about  40  per  cent  of  the  total  in 
1894,  more  than  50  per  cent  in  1895,  and  nearly  60  per  cent  in  1896. 
Italy  exported  over  93,000,000  pounds  to  this  country  in  1894,  and  the 
West  Indies  nearly  100,000,000  pounds,  so  that  the  amount  received 
from  these  three  sources  was  329,016,443  pounds,  or  95  per  cent  of  the 
total.  In  1895  the  imports  from  Italy  fell  off  to  81,725,686  pounds, 
while  those  from  the  West  Indies  increased  to  137,325,128  pounds.  In 
1896  the  imports  from  Italy  were  78,768,053  pounds,  and  from  the  West 
Indies  136,396,990  pounds.  The  total  from  the  same  three  sources  was 
485,141,411  pounds  in  1895,  and  544,546,676  pounds  in  1896,  or  about  98 
per  cent. 

The  principal  exports  are  through  the  port  of  San  Francisco,  and  to 
the  Central  American  States,  Mexico,  the  Hawaiian  Islands,  Japan, 
and  Asiatic  Eussia.  About  25  per  cent,  or  a  little  more,  goes  across 
the  Great  Lakes  to  the  Dominion  of  Canada. 

The  imports  and  exports  for  the  past  three  fiscal  years,  with  the  coun- 
tries from  which  imported  and  to  which  exported,  have  been  as  follows: 

Impart$  of  salt  during  the  fiscal  years  ending  June  SO,  1894,  1895,  and  1896,  with  the 

countries  from  which  exported. 


Country  from  which 
exxMited. 

Year  ending 

Jane  80. 

Year  ending  June  80, 1805. 

1804. 

Free. 

• 

Dutiable,  (a) 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Belgium 

10,288 

4.783.080 

672,063 

03,205,163 

2,572,735 

2,840,078 

186,538,706 
11,400 

4,415,581 
1. 141, 350 

$14 
8,636 
1,748 
67, 148 
1,833 
1,506 

422.007 
56 

0,540 
6,183 

2,026 

$80 

FraiiC4> 

1,400 

186,413 

16,264,672 

8, 618, 272 

3,680,272 

21,528,644 

2,207,800 
327,284 

$46 

871 

11,888 

3,250 

8,876 

46,025 

6,628 
1,418 

Germany 

Italy 

65,461,114 
410,844 

42,761 
848 

Portagal 

Snain 

W^OTXU   ................ 

United  Kingdom : 
Kngland 

1  244,566,053 

275,400 
840 

431,042 

a 

425 

7 

Scotland ..... 

Canada: 

Nova  Scotia,  Ne  w 
Bmna  wick,  etc. 
Qnebec,  Ontario. . 
British  Columbia. 

a  The  tariff  act  of  1804  prorides  that 
ooTerings  shall  pay  duty  as  if  imported 
on  salt  exported  fiom  the  United  States 


salt  is  free  of  duty,  but  when  in  bags  or  other  packages  the 
separately,  and  salt  tmi>orted  from  oountries  impoaing  a  duty 
shaU  pay  the  rate  of  duty  imposed  prior  to  the  act  of  1884. 
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Imports  of  salt  during  the  Jisoal  years  ending  June  SOj  1894,  1895,  and  1896,  with  the 

countries  from  which  exported — Continaed. 


Conntiy  from  which 
exported. 

Year  ending  Jane  80, 
1894. 

Year  ending  June  30,  1805. 

Free 

. 

Dutiable,  (a) 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Centnil  America : 

Nicftnwn>a 

Mexi''o  --T 

7,500 
226,413 

03,540.034 

4,726,544 

084,506 

150 
887 

72,023 

5,201 

003 

1 

230,580 

50,078,337 

1,851,386 

1,466,650 

233,851 

1,200,000 

$440 

40, 101 

2.075 

1,573 

243 

1,613 

West  Indies: 

British 

56,003,688 

21,726,311 

2, 847, 0U5 

27,000 

$55,788 

26,073 

4,028 

45 

Dntch 

French  .......... 

Banish 

Pnerto  Rico 

Brasil 

00,853 

284 

183,«J0O 

80 

2 

216 

Honirkonff 

Portntcnese  AMca... 
Hawaiian  Islands. . . . 

527,275 

361 

100,000 
2,100 

330 
13 

BffVDt  

Total 

345,470,066 

502,722 

802,423,175 

561,400 

104,387.326 

110, 312 

Country  from  i 

^hioh  exporter 

1. 

Y€ 

>ar  ending 

June  80. 1806. 

Free 

. 

Dutiabh 

9.(o) 

Pounds. 

Value. 

Pounds. 

Value. 

Germany 

2,010,505 
78,768,053 

$7,506 
50,511 

356,110 

$2,201 

lUlv 

Portui^al 

784,002 

184 

4,083,414 

104,546 

58,300 

717,003 

581 

3 

0,854 
012 
218 
456 

United  Kingdom : 

Ensland 

}  329,881,449 
186,667 

552,704 
254 

Scotland 

Canada: 

Nova  Scotia,  New 
Quebec,  Ontario. . 

Brunswick,  et 

iC....  ..... 

British  Columbia 
Mexico -r 

4,000 
80 

115,477,302 

19,809,108 

1,610,400 

28 
2 

110,002 

22,857 

2.140 

West  Indies : 

British 

Dntch 

French 

Portuguese  Africa 

830,670 

228 

Hi^waiian  Islands 

4.000 
1,807 

40 
10 

Eflrypt 

546, 753, 181 

745,743 

6, 526. 810 

13,053 

a  The  tariff  act  of  1804  provides  that  salt  Is  tree  of  duty,  but  when  in  bags  or  other  packages  the 
coverings  shall  pay  duty  as  if  imported  separately,  and  salt  imported  from  corntries  impoiiing  a  dntj 
on  salt  exported  from  the  United  States  shall  pay  the  rate  of  doty  imposed  prior  to  the  act  of  1884 
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Exports  of  salt  during  the  fiscal  years  ending  June  SO,  1894, 1895,  and  1896,  and  countries 

to  which  exported. 


Country  to  which  exported. 


United  Kingdom 

Bermnda 

British  Honduras 

Dominion  of  Canada: 

Nova   Scotia,   New 
Brunswick,  etc 

Quebec,  Ontario,  etc  — 

British  Columbia 

Newfoundland      and 

Labrador 

Central  American  States: 

Costa  Rica 

Guatemala 

Honduras 

Nicaragua 

Salvador 

Mexico 

West  Indies: 

British 

Haiti 

Santo  Domingo 

Spanish— Cuba 

Colombia 

Japan 

China 

Russia,  Asiatic 

French  Oceanica 

British  Australasia 

Hawaiian  Islands , 


Year  ending  June  30, 
1894. 


Pounds. 


Total 


4, 


663,150 

3, 743, 978 

748, 952 


99,  320 
328,277 

23.370 

208,482 

1,791,200 

590,640 

2,000 


Value. 


Year  ending  June  80, 
1895. 


Pounds. 


112,000 


$47 


5,635 

10,245 

3,574 


2,462 


195,900 

2,344,683 

224.100 


735 
1,761 

422 
1.749 
8,818 
6,329 

15 


11,910 
146, 000 


2, 951, 000 
79,450 


94 
438 


8,959 
439 


4a'>,450 


2,811 


11. 890, 779 


52, 071 


41, 057 
475,040 

30,897 

238, 955 

1, 405, 000 

810, 575 

1,500 


7,300 
20,000 


2.180,000 
69,000 


541,300 


8, 699. 769 


Value. 


$350 


33 


1,753 
5,457 
1.618 


535 
2,279 

412 
2,134 
7,241 
6,662 

12 


70 
78 


7,340 
874 


2,721 


39, 059 


Year  ending  June 
30,1896. 


Pounds. 


20, 375 
21, 615 


20,093 

1, 393. 105 

373,874 

18,150 

33,635 
129, 102 
&')9, 190 
183, 105 

66.100 
1,064,276 

20,467 

1,200 

18,325 

300 


125,600 

8,500 

4,608,640 

143, 400 

24,500 

632,000 


9,765,552 


Valae. 


$205 
97 


211 
3,042 
2.690 

151 

427 
1,152 
4,490 
1,603 

341 
8,871 

210 

13 

190 

4 


409 

25 

12,134 

728 

245 

3,304 


40,  542 


HISTORY  OF  SAIiT  MAKING  IN  THE  UNITEI>  STATES. 

In  the  preparation  of  this  historical  sketch  of  the  suit  industry  the  writer  has 
obtained  valuable  assistance  from  Mr.  H.  G.  Piffard,  president  of  the  Genesee  Salt 
Co.,  New  York  City;  Mr.  J.  P.  Samson,  manager  of  the  Le  Roy  Salt  Co.,  Le  Roy, 
N.  Y. ;  Mr.  E.  L.  Fuller,  president  Retsof  Mining  Co.,  Scranton  Pa.;  The  Ithaca 
Salt  Co.,  Ithaca,  N.  Y. ;  Mr.  Thos.  Molloy,  secretary  Onondaga  Coarse  Salt  Associa- 
tion, Syracuse,  N.  Y. ;  Myles  &  Co.,  New  Orleans,  La. ;  Hon.  Dudley  Avery,  Avery 
Island,  La. ;  Dr.  J.  P.  Hale,  Charleston,  W.  Va. ;  Mr.  Geo.  W.  Hill,  salt  inspector, 
Saginaw,  Mich. ;  The  Commissioner  of  Labor  of  Kansas ;  Mr.  J.  C.  Baddeley,  secre- 
tary Kansas  Salt  Co.,  Hutchinson,  Kans. ;  Mr.  D.  C.  Earnest,  secretary  Lone  Star 
Salt  Co.,  Dallas,  Tex. ;  Mr.  Chas.  G.  Yale,  San  Francisco,  Cal. ;  Messrs.  Plummer 
Bros.,  San  Francisco;  Mr.  A.  A.  Oliver,  Mt.  Eden,  Cal.;  and  Mr.  J.  W.  Hey  wood, 
manager  Inland  Crystal  Salt  Co.,  Salt  Lake  City,  Utah. 

The  history  of  salt  making  and  mining  in  the  United  States  presents 
some  interesting  features,  but  the  records  of  the  earlier  attempts  at  salt 
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making  are  obscure.  The  first  salt  made  was  andoabtedly  from  sea 
water.  One  of  the  early  agricaltaral  reports  of  the  United  States 
Government  (published  in  1858)  contains  an  historical  sketch  on  salt 
manufacture  by  Wm.  C.  Dennis,  from  which  the  writer  has  obtained 
some  of  the  data  relating  to  the  early  efforts  at  salt  manufacture. 
According  to  this  report  the  first  trial  is  recorded  in  Beverly's  History 
of  Virginia,  wherein  it  is  stated  that  as  early  as  1620  '^a  salt  work  was 
set  up  at  Gai)e  Charles,  on  the  Eastern  Shore."'  What  manner  of  suc- 
cess was  attained  is  not  reported.  Prince's  Chronological  History  of 
Kew  England  records  an  attempt  made  at  Plymouth,  Massachusetts, 
four  years  later,  but  it  was  not  successful.  From  this  time  until  shortly 
before  the  breaking  out  of  the  Revolutionary  war,  the  probability  is 
that  the  colonists  obtained  their  supplies  of  salt  from  England.  Owing 
to  restrictions  placed  upon  our  commerce,  and  later,  when  the  war 
broke  out,  to  the  cutting  off  of  importations,  the  colonists  began  the 
manufacture  of  salt  from  sea  water  by  boiling,  and  at  the  tcrminar 
tion  of  the  struggle  an  extensive  system  of  salt  making  was  developed 
about  !N'ew  Bedford  and  Cape  Cod.  The  method  employed  was  similar 
to  that  used  in  the  manufacture  of  solar  salt  near  Syracuse,  New  York, 
at  the  present  time,  except  that  sea  water  was  used  instead  of  brine 
from  wells.  After  the  war  of  1812  foreign  salt  again  became  supreme. 
It  could  be  bought  for  less  than  50  cents  a  bushel^  and  the  American 
works  were  allowed  to  fall  into  decay.  The  last  salt  made  in  Massa- 
chusetts was  in  1830. 

The  heavy  taxes  and  restrictions  placed  upon  American  commerce  by 
the  British  Parliament  for  several  years  before  hostilities  began  made 
the  price  of  salt  so  exorbitant  that  nearly  every  family  along  the  sea- 
board became  its  own  salt  maker.  The  salt  was  obtained  by  boiling, 
bat  was  a  very  inferior  article,  as  no  method  was  adopted  to  separate 
the  lime,  the  salts  of  the  bittern  or  mother  liquor,  and  other  impurities. 
The  discovery  that  salt  could  be  obtained  from  sea  water  by  solar 
evaporation  in  that  climate,  was  made  through  the  observation  of  small 
salt  crystals  in  clam  shells  on  the  beach,  and  led  indirectly  to  the  then 
important  industries  before  mentioned. 

Salt  making  from  brine  other  than  sea  water  began  in  the  later  years 
of  the  Eighteenth  century.  This,  of  course,  does  not  refer  to  that  made 
by  the  American  Indians.  In  New  York  the  first  salt  was  made  by 
white  men  in  1788.  Three  years  later,  in  1791,  an  unsuccessful  attempt 
was  made  to  obtain  salt  from  brine  at  Avery  Island,  Louisiana.  In 
1797  the  first  salt  furnace  was  built  in  West  Virginia,  on  the  Kanawha 
Biver.,  near  the  present  city  of  Charleston.  The  following  year  the  first 
salt  was  made  at  the  Old  Scioto  Works  in  Ohio.  The  details  of  these 
early  attempts  and  the  history  of  salt  making  in  other  States  are  dis- 
cussed in  the  following  pages. 

*  This  price  seemed  cheap  at  that  time.    Salt  to-day  is  sold  at  less  than  one-teuth  this  figure. 
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NEW  YORK. 
ONONDAGA  DISTRICT. 

The  salt  resources  of  western  New  York  were  known  to  the  Indians. 
Le  Moyne,  a  French  Jesuit,  mentioned  them  in  his  journal  published  in 
1653.  In  1770  salt  from  the  Onondaga  region  was  in  use  among  the 
Delaware  Indians  and  was  sold  by  them  in  Albany  Srud  as  far  north  as 
Quebec.  The  first  salt  made  by  white  men  in  the  district  was  in  1788. 
The  first  laws  regulating  salt  making  in  New  York  were  passed  in  1797, 
and  for  100  years  the  State  has  maintained  control  of  the  Onondaga 
Keservation,  furnishing  brine  to  those  who  paid  for  it  at  the  rate  of  1 
cent  for  every  bushel  (56  pounds)  of  salt  made.  The  State  has  had  the 
expense  of  building  and  repairing  the  settling  tanks  from  which  the 
brine  is  delivered  to  the  lessees. 

At  the  time  this  report  is  written  (June.  1897,)  steps  are  being  taken  by 
the  State  Historical  Association  to  celebrate  4;he  centennial  anniversary 
of  the  organization  of  the  Onondaga  Salt  Springs  Reservation  under 
State  control.  The  law  placing  the  salt  springs  under  State  control 
went  into  effect  June  20,  1797.  This  chapter  is  written  on  June  19, 
1897.  It  is,  therefore,  not  inappropriate  to  quote  a  short  historical 
sketch,  which  was  published  in  the  Syracuse  Daily  Herald,  June  12, 
1897  : 

The  centennial  of  the  Onondaga  salt  springs,  under  organized  State  sapervision, 
occurs  on  the  20th  instant,  when  the  first  State  superintendent,  William  Stevens, 
was  appointed  and  the  first  lease  of  salt  lands  was  issued.  There  had  been  difficul- 
ties as  to  the  priority  of  rights  under  **  squatter  sovereignty/'  and  April  1, 1797  (chap, 
state  laws,  90),  an  act  passed  the  legislature  requiring  the  surveyor-general  (Simeon 
DeWitt)  to  survey  the  salt  lands  in  person  and  lay  out  the  same  in  lots  of  not  more 
than  10  acres  each.  This  law  went  into  effect  June  20  of  the  same  year.  Each  lessee 
was  required  to  manufacture  not  less  than  10  bushels  of  salt  per  annum  and  was 
prohibited  from  charging  more  than  60  cents  a  bushel  therefor,  and  was  further  re- 
quired to  pay  a  State  duty  of  4  cents  a  bushel  in  lieu  of  rent.  In  the  original  leases 
the  State  reserved  the  right,  upon  their  expiration,  of  renewing  them  for  the  term  of 
seven  years  or  of  purchasing  any  or  all  of  the  salt  works  at  their  true  value.  The 
same  act  authorized  the  governor,  by  and  with  the  advice  of  the  council  of  appoint- 
ment, to  appoint  a  superintendent  of  the  salt  springs,  at  an  annual  salary  of  $800,  he 
to  hold  office  at  the  pleasure  of  the  council. 

There  has  been  much  legislation  relating  to  the  salt  springs  since  that  time. 
The  salt  duty  in  1805  was  fixed  at  3  cents  per  bushel  and  in  1812  it  was  advanced 
to  12^  cents,  and  thereafter  the  sum  of  $2,055,455.06  was  contributed  by  the  salt 
revenues  to  the  constf  uction  of  the  canals  of  the  State.  The  duty  was  reduced  to  6 
cents  in  1834  and  to  1  cent  per  bushel  in  1846. 

In  1859  the  legislature  enacted  that  leases  to  aU  manufacturers  should  be  made  for 
thirty  years.  These  leases  expired  in  1889.  Since  then  legislative  action  looks  to  the 
sale  by  the  State  of  its  property  in  the  Onondaga  Salt  Springs  Reservation,  allowably 
since  the  constitutional  prohibition  was  dropped  in  the  new  constitution. 

The  supervision  of  the  Onondaga  salines  has  been  for  one  hundred  years  under  a 
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State  Bnpeiinteiidexit,  with  ample  power  to  care  for  the  State's  interests  and  to  pro- 
mote the  manafactare.    The  superintendents  have  been  as  follows : 


1797— William  Stevens. 
1801 — ^Sheldon  Logan. 
1802— Asa  Danfonb. 
1805— William  Kirkpatrick. 
1807— P.  H.  Ransom. 
1808-^Nathan  Stewaft. 
1809 — ^John  Richardson. 
18ia-william  Kirkpatrick. 
1831— N.  H.  Earll. 
1836— Rial  Wright. 
1840 — Thomas  Spencer. 
184a-Rial  Wright. 


1845— Enoch  Marks. 
1849— Robert  Gere. 
1851— Hervey  Rhoades. 
1855— Vivus  W.  Smith. 
1865 — George  Geddes. 
1871— John  M.  Strong. 
1874— Archibald  C.  Powell. 
1879— Calvin  C.  Hinkley. 
1880— N.  Stanton  Gere. 
1883 — Peter  J.  Bmmmelkamp. 
1896— Charles  Hiscock. 


The  salt  springs  were  at  the  foondntion  of  the  growth  and  prosperity  of  Syra- 
cuse, but  of  late  years,  nnder  competition,  with  the  nonfavoring  conditions,  the  busi- 
ness has  ceased  to  be  of  its  former  importance  here.  It  has  in  some  years  produced 
an  output  of  nearly  10,000,000  bushels  of  salt.  The  competition  of  western  New 
York  and  Michigan  has  reduced  this  great  business  to  a  minimum. 

The  centennial  of  this  important  industry  should  be  celebrated  iu  an  appropriate 
way.    The  proposition  is  before  the  Historical  Association. 

Col.  Comfort  Tyler  and  Asa  Danforth  were  the  first  manufacturers  of  salt  at  Onon- 
daga Lake  in  May,  1788.  In  September  of  that  year  the  chiefs  of  the  Onondagas 
conveyed  the  salt  lands  to  the  State  by  treaty  at  Fort  Schuyler.  The  salt  lands 
were  forfeited  by  the  Indians  who  took  up  arms  against  the  United  States  in  the 
Revolutionary  war,  but  the  forfeiture  was  never  availed.  The  Onondaga  Indians  are 
in  receipt  of  annual  annuities  from  the  State  nnder  treaty.  Early  manufacturers 
among  the  whites  were  Moses  DeWitt,  James  Van  Vleck,  and  James  Geddes.  Elisha 
Alvord,  grandfather  of  ex-Governor  Alvord,  made  the  first  salt  under  a  permanent 
building.  James  Van  Vleck,  in  1793,  first  made  salt  from  a  caldron  kettle.  Solar 
salt  manufacture  was  begun  in  1821.  Pumping  works  were  established  in  1805. 
Previous  to  that  time  the  brine  had  been  gathered  in  a  rude  way.  The  first  salt 
boiled  was  made  in  kettles  suspended  over  crotched  sticks  by  Tyler  and  Danforth. 
The  manufacture  by  the  boiling  process  has  been  mainly  by  individuals  owning 
blocks,  and  the  solar  works  have  been  owned  and  managed  by  companies  on  a  large 
scale.  Some  business  is  still  done  in  boiled  salt  and  considerable  in  coarse  or  solar 
salt.    The  market  for  Onondaga  salt  is  now  principally  in  the  Eastern  States. 

As  seen  above,  the  law  regalating  the  salt  springs. was  passed  April 
1, 1797.  One  hundred  years  and  fifteen  days  later,  namely,  April  15, 
1897,  an  act  amending  the  salt  springs  regalations  and  repealing  pre- 
vious laws  conflicting  with  it  became  a  law.  Sections  36,  37,  and  38 
of  this  new  act  provide  for  the  sale  of  the  State's  rights  in  the  springs, 
and  as  they  are  of  especial  interest  at  this  time,  these  sections  are 
quoted. 

Sale  of  landt  on  ike  Onondaga  Salt  Springs  Reservation, — The  commissioners  of  the 
land  office  shall  cause  to  be  appraised  and  sell  and  convey  in  fee  any  of  the  lands  of 
the  Onondaga  Salt  Springs  Reservation  upon  the  request  of  any  of  the  lessees  of  said 
lands,  or  their  legal  representatives,  upon  their  releasing  absolutely  all  right  to  have, 
demand,  or  receive  from  the  State  any  money  by  way  of  damages  either  on  account 
of  the  termination  of  the  leases  by  which  such  lots  are  held  or  on  account  of  the 
destruction  or  removal  of  any  salt  blocks,  their  appurtenances,  or  any  other  property 
or  buildings  therefrom.     Such  lessees  or  their  legal  representatives,  after  the 
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appraisement  of  the  value  of  such  lands  is  returned  to  and  approved  by  the  commis- 
sioners of  the  land  office,  may,  for  thirty  days  after  the  date  of  such  approval,  become 
the  purchasers  of  such  lauds  at  the  appraised  value  thereof;  but  if  the  lessee  or  his 
legal  representatives  does  not  purchase  such  lands  at  such  appraisal  within  said 
thirty  days  the  title  thereof  shall  vest  and  be  in  the  people  of  the  State  released  and 
discharged  from  the  terms  and  conditions  of  any  leases,  and  such  lands  fthall  be  adver- 
tised and  sold  under  the  direction  and  control  of  the  commissioners  of  the  land  office 
to  the  highest  bidder,  in  accordance  with  the  provisions  of  the  public-lands  law ;  but 
the  lessee  or  his  legal  representatives  may,  for  thirty  days  after  such  sale,  remove 
therefrom  the  buildings  and  other  property  placed  thereon  by  him.  In  case  of  failure 
to  so  remove  such  buildings  or  other  property  within  said  time  the  same  shall  be  con- 
sidered as  given  up  and  abandoned,  and  shall  become  and  be  the  property  of  the 
person  or  persons  so  purchasing  said  land. 

The  title  of  all  lands  of  the  Onondaga  Salt  Springs  Reservation  which  shall  not 
have  been  sold  or  disposed  of  in  accordance  with  the  foregoing  provisions  of  this 
chapter  on  or  before  the  ^rst  day  of  March,  eighteen  hundred  and  ninety-eight,  shall 
vest  and  be  in  the  people  of  the  State  released  and  discharged  from  the  terms  and 
conditions  of  any  leases,  and  the  buildings,  structures,  and  property  thereon  shall 
be  deemed  abandoned  and  shall  become  and  be  the  property  of  the  people  of  the 
State  of  New  York. 

Moneys  armng  from  sale, — All  moneys  arising  from  the  sale  of  the  Onondaga  Salt 
Springs  Reservation  or  any  part  thereof,  by  virtue  of  the  foregoing  provisions  of 
this  chapter,  shall  be  placed  by  the  comptroller  in  the  State  treasury.  The  State 
shall  cease  to  furnish  brine  at  any  expense  to  said  State  on  or  before  the  first  day  of 
January,  eighteen  hundred  and  ninety-nine,  and  shall  cease  to  operate  its  works  at 
any  expense  to  the  State  upon  the  Onondaga  Salt  Springs  Reservation  on  or  before 
the  first  day  of  January,  eighteen  hundred  and  ninety- nine,  and  the  commissioners 
of  the  land  office  are  authorized  and  directed  to  sell  all  the  right,  title,  and  interest 
of  the  State,  or  the  people  thereof,  at  public  or  private  sale,  in  or  to  any  or  all  of 
the  personal  property  upon  said  Onondaga  Salt  Springs  Reservation  or  connected 
therewith.  The  lessees  of  any  such  personal  property,  if  any  there  be,  shall  have 
the  first  opportunity  of  purchasing  the  same,  but  all  such  personal  property  which 
shall  not  have  been  disposed  of  on  or  before  the  first  day  of  April,  eighteen  hundred 
and  ninety-eight,  shall  vest  absolutely  in  the  people  of  the  State  of  New  York  free 
from  all  claims  in  behalf  of  any  lessee  or  his  legal  representatives.  - 

In  reply  to  an  inquiry  as  to  what  would  be  tbe  result  of  the  State's 
selling  its  interest  in  tbe  salt  reservations,  Mr.  Tbomas  MoUoy,  secre- 
tary and  treasurer  of  tbe  Onondaga  Coarse  Salt  Association,  writes  as 
follows : 

We  are  making  salt  here  as  in  the  past,  and  expect  to  continue  doing  so,  notwith- 
standing that  the  State  of  New  York  after  another  year  or  so  may  cease  to  furnish 
us  brine,  thus  obliging  the  manufacturers  or  owners  of  the  salt  works  to  supply 
themselves  with  it,  as  some  of  them  are  prepared  to  do  at  very  little  expense,  while 
others  not  so  favorably  located  mny  be  put  to  some  inconvenience.  However,  no 
one  at  the  present  time  engaged  in  the  manufacture  of  salt  here  contemplates  retir- 
ing from  the  business  when  the  State  of  New  York  ceases  to  furnish  brine. 

The  State  of  New  York  does  not  own  the  salt  erections,  but  merely  the  pumping 
stations  and  distributing  conduits,  which  are  of  no  particular  value  except  to  those 
engaged  in  the  manufacture  of  salt.  So  far  as  the  mere  furnishing  of  brine  to  the 
works  is  concerueil,  it  can  be  done  by  the  State  without  loss,  within  the  revenue 
derived  from  the  manufacture;  therefore,  the  State  may  yet  continue  furnishing 
brine,  if  indemnified  against  loss,  as  it  can  be.  Nearly  all  the  land  occupied  by  the 
salt  works  upon  which  the  manufacture  of  salt  is  conducted  is  owned  in  fee  by  the 
manufacturers,  and  no  doubt  within  a  year  all  will  be. 
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Amount  of  8alt  inspected. — The  following  table  exhibits  the  amoant 
of  salt  inspected  since  1797,  as  reported  by  the  superintendent  of  the 
springs.  It  will  be  observed  that  the  amounts  do  not  exactly  agree 
with  the  production  reported  elsewhere.  This  is  because  tlie  reports 
to  the  Survey  are  for  the  amounts  sold.  In  order  to  obtain  this  from  the 
inspectors'  reports  the  amount  of  salt  in  bins  at  the  first  of  each  year 
should  be  added,  and  the  amount  in  bins  at  close  of  the  year  sub- 
tracted. It  must  also  be  remembered  that  the  amount  of  salt  in  brine 
used  in  chemical  works  at  Syracuse  is  included  in  the  production  of  the 
Onondaga  district,  although  the  wells  are  outside  of  the  reservation. 

Salt  inspected  at  Onondaya  Reservation  for  100  years. 

[Bushels  of  56  pounds.] 


Year. 


Solar. 


Fine. 


1797. 

1798. 

1799. 

1800. 

1801. 

1802. 

1803. 

1804. 

1805. 

1806. 

1807. 

1808. 

1809. 

1810. 

1811. 

1812. 

1813. 

1814. 

1815. 

1816. 

1817. 

1818. 

1819. 

1820. 

1821. 

1822. 

1823. 

1824. 

1825 

1826. 

1827. 

1828 

1829. 

1830. 

1831. 

1832. 

1833. 

1834. 


Buthelt. 


Bu$heU. 
25, 474 
59,928 
42.704 
50.000 
62,000 
75,000 
90,000 

100,  two 

154.071 

122, 577 

175,448 

319. 618 

128,282 

450,000 

200,000 

221.011 

226,000 

295,000 

322,058 

348,665 

408,665 

406, 540 

548,374 

458.329 

526.049 

481,562 

726,  988 

816. 634 

757, 203 

811,023 

9a3, 410 

1, 160, 888 

1. 129, 280 

1, 435, 446 

1, 514, 037 

1,652.985 

1, 838, 646 

1, 943, 252 


Total. 


ButheU. 

25. 474 

59.928 

42, 704 

50,000 

62,000 

75,000 

90.000 

100, 000 

154,071 

122, 577 

175. 448 

319,618 

128,  282 

450,000 

200, 000 

221,011 

226.000 

295,000 

322, 058 

348,665 

408,065 

406,540 

548. 374 

458,329 

526, 049 

481.562 

726,988 

816, 634 

757, 20n 

811.  023 

983,410 

1, 160,  888 

1,129,280 

1, 435, 446 

1,  514, 037 

1.652,085 

1. 838,  616 

1.943,252 


Year. 


1835. 
1836. 
18.'J7. 
1838. 
1839. 
1840. 
1841. 
1842. 
1843. 
1844. 
1845. 
1846. 
1847. 
1848. 
1849. 
1850. 
1851. 
1852. 
1853. 
1854. 
Ih55. 
1856. 
1857. 
1858. 
1859. 
1860. 
1801. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 


Solar. 


Fine. 


Total. 


BtuheU. 


220,247 

163, 021 

318. 105 

332, 418 

353,455 

331. 705 

262, 879 

342, 497 

377,735 

374, 732 

378,967 

633, 595 

577, 947 

734, 474 

498,124 

709, 391 

481. 280 

1,514,554 

1, 345. 022 

1, 462, 565 

1, 884, 697 

1,983,022 

1, 437, 056 

1,971,122 

1,886.760 

1, 978. 183 

2,271,892 

2,027,490 

1, 857, 942 

2, 467, 691 

2, 464. 464 

1. 882, 604 


BusheU. 
1, 209, 867 
1,912,858 
2, 107, 287 
2, 575, 033 
2.864.718 
2. 622, 305 
3, 120.  520 
2. 128. 882 
2, 809, 395 
3, 671, 134 
3, 408. 903 
3,  507, 146 
3,688,476 
4, 394, 629 
4, 705, 834 
3,  894, 187 
4, 235. 150 
4, 288. 938 
4,826.677 
6, 068. 873 
5, 581. 761 
5. 257, 419 
3, 830, 846 
5, 518, 665 

5,  549, 250 
4, 130, 682 
5, 315, 694 
7. 070, 852 
6,504,727 
5, 407, 712 
4,499,170 

5. 180. 320 
5, 323.  673 
6, 6l9, 120 
6, 804, 295 

6,  260, 422 
5, 910, 492 

6. 048. 321 


Buithelg. 
1, 209, 867 
1,912,858 
2, 167, 287 
2, 575, 033 
2, 864,  718 
2, 622. 305 
3, 340, 767 
2, 291, 903 
3, 127, 600 
4, 003, 552 

3.  762.  358 
3, 838. 851 
3, 951. 355 

4.  737, 126 
5,083,569 
4, 268, 919 
4,614.117 
4. 922. 533 
5, 404.  524 
5, 803, 347 
6,  082, 885 
5, 966, 810 
4, 312, 126 
7, 033, 219 
6,804,272 

5.  593, 247 
7, 200, 891 
9, 053, 874 
7, 942, 383 
7,378,834 
6,385,930 
7, 158, 503 
7,595,565 
8, 666, 616 
8. 662, 237 
8,748.113 
8, 374. 956 
7. 930. 925 
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Salt  in$peoted  at  Onondaga  Beaervation  for 

100  year$- 

-Continned. 

Year. 

Solar. 

Fine. 

Total. 

Year. 

Sclar. 

Fine. 

TotaL 

SvhsU. 

SuihsU. 

Bushels. 

Bushels. 

BiAshsls. 

Bushels. 

1873 — 

1. 691, 359 

6,768,998 

7.460,357 

1885 

2.439,832 

1.494,967 

6.934,299 

1874.... 

1,667,368 

4,361,932 

6, 029. 300 

1886 

2,772,348 

3,329,400 

6,101,757 

1876.... 

2,655,965 

4,523,491 

7, 179, 446 

1887 

3.118,974 

2,576,823 

5, 605, 797 

1876.... 

2,306,679 

3, 083, 998 

5,392,677 

1888 

3, 115, 314 

2.642.053 

6,657,367 

1877.... 

2,525.335 

3,902,648 

6,427,983 

1889  .... 

2,916.922 

2,448,117 

5,865.030 

1878.... 

2, 788, 754 

4, 387, 443 

7, 176, 107 

1890 

2,726,471 

2,201,651 

4,928,122 

1879.... 

2,957,744 

5,364,418 

8,322,162 

1891 

2,113,727 

1,735,186 

3,848,913 

1880.... 

2,516,485 

6,482,265 

7, 998, 750 

1892 

3,122,789 

1,282.885 

4,405,674 

1881.... 

3.011,461 

4,905.775 

7,917,236 

1893 

2, 332, 052 

733,854 

8,065,906 

1882.... 

3,032,447 

5, 307, 733 

8,340,180 

1894 

2,355,391 

871,859 

3,227,254 

1883.... 

2,444,374 

5,053,057 

7, 197, 431 

1895 

2,608,289 

605,835 

3, 214, 125 

AotMla   •  *   • 

2, 353, 860 

4, 588, 410 

6,942,270 

1896 

2, 461. 422 

342, 178 

2,806,601 

The  ownership  of  the  Onondaga  salt  springs  reservation  has  been 
a  losing  investment  for  the  State  for  some  years.  In  1896  the  revenue 
derived  from  the  brine  furnished  to  manufacturers  was  $28,066;  the 
expenses  for  salaries  amounted  to  $18,710,  and  for  repairs  to  $24,780;  a 
total  of  $43,490,  and  leaving  a  deficit  of  $15,424.  In  1893  the  revenue 
amounted  to  $30,659,  the  expenses  to  $74,165,  leaving  a  deficit  of  $43,506. 
The  deficit  in  1894  was  $29,127,  the  difference  between  $32,278  revenue 
and  $61,405  expenses. 

The  State  has  in  the  past  obtained  considerable  profit  from  the  reser- 
vation, but  keen  competition,  particularly  that  of  the  Warsaw  district 
in  recent  years,  has  reduced  the  production  and  the  revenae  without  a 
corresponding  decrease  in  the  expenses. 

WABSAW  DISTBICT. 

Prior  to  1883  all  of  the  salt  produced  in  the  State  of  New  York  was 
from  the  Onondaga  reservation.  The  manufacture  of  fine  salt  from 
brine  was  begun  in  the  Warsaw  district  in  1883.  The  first  well  was 
put  down  about  1880  for  oil,  but  instead  of  oil  found  salt.  This  was 
near  Wyoming.  Very  little  salt,  however,  was  made  from  this  well. 
The  first  well  for  salt  itself  was  sunk  in  the  fall  of  1882  by  the  Warsaw 
Dairy  Salt  Company.  They  began  salt  making  in  1883.  The  Crystal 
Salt  Company  began  shortly  afterwards.  There  are  now  twelve  compa- 
nies operating  in  the  field.  In  1883  the  amount  of  salt  made  in  the 
Warsaw  district  was  600,000  bushels  of  66  pounds.  Four  years  later 
the  industry  had  assumed  such  proportions  that  the  production  of  solar 
and  fine  salt  in  the  Onondaga  reservation  was  exceeded  by  the  output 
of  fine  salt  at  Warsaw.  In  1894  the  output  of  fine  salt  in  the  Warsaw 
district  was  four  times  the  production  in  the  reservation. 
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The  following  table  shows  the  annaal  outpat  of  salt  iu  the  Warsaw 
district  from  the  time  of  its  opening  to  the  close  of  1896: 


Salt  product  of  the  Warsaw  district,  New  York, 

since  188S, 

Year. 

Bushels. 

Tear.* 

Bushels. 

1883 

600,000 
2,000,000 
4, 589, 635 
6,066,060 
6, 072, 000 
5,935,000 
6,000,000 

1890 

7, 732, 060 
alO,  248, 505 
al2, 954, 705 
all,  599, 640 
al3, 809, 270 
611, 600, 680 

9, 711, 455 

1884 

1891 

1885 

1892 

1886 

1893 

1887 

1894 

1888 

1895 

1889 

1896 

a  Including  Genesee  distrirt. 

b  Inclading  soathem  Kew  York  district. 

GEKESEE  DISTRICT. 

The  record  of  this  region  is  not  so  brilliant  as  that  of  the  Warsaw 
district.  In  all  six  companies  have  worked  iu.  the  Genesee  Valley,  but 
only  one  of  them  has  survived  the  storms  of  competition  and  hard 
times.  The  opening  of  the  field  was  nearly  contemporary  with  that  of 
the  Warsaw.  The  first  well  was  put  down  by  the  Livingston  Salt 
Company  in  the  spring  of  1883,  and  commenced  manufacturing  salt  the 
same  year.  Their  output  was  about  80,000  barrels  of  common  fine  salt 
per  year.  This  company  discontinued  salt  making  in  1893.  Two  other 
companies  began  salt  making  in  the  following  year.  These  were  the 
Lackawanna  Salt  Company  and  the  Boyal  Salt  Company.  The  former 
made  about  60,000  barrels  of  common  fine  salt  per  year,  the  latter 
about  100,000  barrels,  of  which  about  one-half  was  common  fine  and 
one-half  dried.  Both  of  these  companies  discontinued  in  1892.  In 
1885  three  other  companies  started  salt  making.  These  were  the  Lei- 
cester Salt  Company,  which  made  about  30,000  barrels  of  common 
fine  salt  for  ten  years,  discontinuing  in  1894^  the  York  Salt  Company, 
making  100,000  barrels  of  common  fine  salt  until  January  1, 1896,  when 
it  discontinued,  and  the  Genesee  Salt  Company,  the  only  one  of  the 
half  dozen  in  the  district  existing  to-day.  The  Genesee  Company's 
works  are  at  Piffard.  This  company  makes  a  specialty  of  table  and 
dairy  grades  of  salt,  about  70  per  cent  of  its  product  being  of  these 
two  qualities.  It  probably  owes  its  existence  to-day  to  the  excellent 
quality  of  the  dairy  and  table  salts  manufactured. 

ITHACA  OB   SOUTHERN   NEW  YOBK  DISTBICT. 

The  development  of  this  district  is  very  recent.  Drilling  was  begun 
here  April  1, 1895,  the  well  being  completed  in  about  a  year.  The  pro- 
duction for  the  part  of  the  year  the  works  were  in  operation  amounted 
to  74,000  barrels. 
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ROCK-SAI.T  MININa. 

The  mining  of  rock  salt  in  New  York  began  in  December,  1885.  The 
shaft  of  the  Retsof  Mining  Company,  located  near  York,  Livingston 
County,  was  the  first  shaft  put  down  for  rock  salt  in  the  State  of  New 
York.  This  shaft  was  completed  in  December,  1885,  and  the  first  ship- 
ment made  during  that  month.  The  next  shaft  sunk  was  that  of  the 
Lehigh  Salt  Mining  Company,  near  Le  Roy,  Genesee  County.  This 
shaft  was  completed  in  1892,  and  the  first  shipments  of  salt  were  made 
in  November  of  that  year.  The  shaft  of  the  Livonia  Salt  and  Mining 
Company,  at  Livonia,  Livingston  County,  was  the  next  one  sunk.  It 
was  also  completed  in  1892,  and  shipments  were  made  in  the  latter  part 
of  the  year.  The  fourth  and  last  shaft  sunk  was  that  of  the  Greigs- 
ville  Salt  and  Mining  Company  at  Greigsville,  also  in  Livingston 
County.  This  shaft  was  completed  in  the  latter  part  of  1892,  the  first 
shipments  being  made  in  September  of  that  year. 

The  consumption  of  rock  salt  in  this  country  is  very  small  when 
compared  with  the  consumption  of  evaporated  salt,  the  purposes  for 
which  rock  salt  can  be  advantageously  used  being  comparatively  few. 
The  market  that  can  be  reached  from  the  New  York  field  could  be  sup- 
plied by  running  any  one  of  the  above  four  mines  up  to  its  full  capacity. 
In  the  past  few  years  there  has  been  a  large  overproduction  of  rock 
salt,  resulting  in  the  practical  abandonment  of  two  of  the  mines.  The 
other  two  are  run  only  a  portion  of  the  time. 

The  shaft  of  the  Ketsof  mine  is  1,100  feet  in  depth,  the  Lehigh  shaft 
804  feet,  the  Livonia  shaft  1 ,432  feet,  and  the  Greigsville  shaft  1,150  feet. 

The  production  of  rock  salt  in  New  York  for  each  year  since  mining 
began  is  shown  in  the  following  table: 

Production  of  rock  salt  in  New  Torkfrom  1886  to  1896, 


Tear. 


Tons. 


Year. 


Tons. 


1886 
1887 
1888 
1889 
1890 
1891 


14, 458 
60,374 
105, 490 
127,617 
155, 260 
135, 130 


1892. 
1893. 

1894 . 

1895 . 
1896. 


130, 878 
192,000 
226, 328 
222,000 
173, 663 


LOUISIANA. 

So  far  as  known,  the  discovery  of  salt  was  made  in  1791,  on  what  is  now 
known  as  Avery  Island,  by  a  man  named  John  Hays,  who  found  a  salt 
spring  while  hunting.  Not  long  after  this  an  attempt  was  nmde  to 
make  salt  by  boiling.  This  was  not  successful.  The  supply  of  brine 
was  too  limited  to  pay  the  expenses.  In  1812,  during  the  war  with' 
Great  Britain,  the  price  of  salt  became  so  high  that  operations  were 
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resamed  by  one  John  0.  Marsb,  who  continned  the  work  until  1815. 
The  island  was  subsequently  purchased  by  Judge  D.  D.  Avery,  but  no 
attempt  at  salt  making  was  made  until  after  the  breaking  out  of  the 
civil  war.  Boiling  was  renewed  in  1861,  when,  on  account  of  the  block- 
ade, salt  became  dear.  In  order  to  increase  the  supply  of  brine  an 
attempt  was  made  to  deepen  the  wells,  and  at  the  depth  of  about  16 
feet  a  bed  of  solid  rock  salt  was  struck.  This  was  in  May,  1862. 
Mining  the  salt  by  pits  was  then  introduced,  and  about  ten  pits  were 
dag,  salt  being  struck  at  from  14  to  20  feet.  Some  of  the  operations 
were  carried  on  under  the  auspices  of  the  Confederate  government. 

The  work  was  continued  until  April,  1863,  when  the  works  were 
destroyed  by  the  Federal  forces  under  General  Banks.  It  is  stated 
that  from  400  to  600  men  were  working  day  and  night,  and  that  in  the 
eleven  months  22,000,000  pounds  of  salt  were  mined.  This  ended  pit 
mining,  which  must  have  ended  soon  anyway.  The  nature  of  rock  salt 
would  not  have  admitted  a  very  long  continuance  of  this  system  of 
mining,  which  was  primitive  and  exercised  only  because  of  the  neces- 
sities of  the  times.  The  admission  of  water  and  quicksands  into  the 
pits,  which  could  not  have  been  avoided,  would  have  stopped  pit  min- 
ing and  possibly  endangered  subsequent  successful  shaft  mining.^ 

To  Mineral  Resources  for  1882  Mr.  E.  W.  Hilgard  contributed  a 
comprehensive  report  on  the  Avery  Island  or  "Petite  Anse''  salt 
deposit.  Fifteen  years  before  that  date  Mr.  Hilgard  had  visited  the 
island  on  behalf  of  the  Smithsonian  Institution.  At  that  time  the  old 
system  of  pit  mining  had  been  abandoned,  and  the  improvements  con- 
sisted of  a  shaft  8  by  8  feet  and  83  feet  in  depth,  of  which  68  feet  was 
in  solid  salt.  Galleries  8  to  10  feet  high  and  25  feet  wide  had  been 
driven  160  feet  east  and  west  from  the  shaft,  but  owing  to  diflBculties 
experienced  in  getting  the  salt  to  market  very  little  mining  was  done 
prior  to  1880.  In  1880  the  mine  was  leased  to  the  American  Salt  Com- 
pany with  the  stipulation  of  130  tons  per  day  as  a  minimum  output. 
This  was  frequently  exceeded  and  as  much  as  500  tons  was  mined  in 
one  day.  The  shaft  was  continued  to  a  depth  of  190  feet,  of  which  165 
feet  was  through  solid  and  unchanged  salt.  The  galleries  were 
extended  to  270  feet  east  and  370  feet  west,  and  crosscuts  made  from 
them  190  feet  north  and  south. 

As  the  mining  company  could  not  induce  the  Morgan's  Louisiana 
and  Texas  Bailroad  to  supply  railway  transportation,  a  canal  was  cut 
through  two  miles  of  marsh  to  deep  water,  and  an  active  coastwise 
shipping  trade  was  developed  between  the  mines  and  Galveston,  New 
Orleans,  and  Mobile.  In  1886  the  railroad  company,  under  new  man« 
agement,  built  a  branch  line  of  ten  miles  from  New  Iberia  to  the  mines» 
About  this  time  the  American  Salt  Company  was  reorganized  as  the 
l^ew  Iberia  Salt  Company.  The  latter  company  surrendered  its  lease 
and  was  succeeded  by  Messrs.  Myles  &  Co.,  of  New  Orleans,  in  1893* 

I  Report  of  the  American  Bureau  of  Mines,  1867. 
18  GEOL,'PT   5 82 
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The  mines  are  now  in  active  operation,    ^ew  works  are  to  be  estab- 
lished in  181)7,  and  a  large  increase  in  the  output  is  anticipated. 

The  production  of  rock  salt  from  the  Petite  Anse  mine  has  been  as 
follows: 

Production  of  rock  salt  at  Petite  Anse  mine. 


Year. 


Short  tons. 


Year. 


Short  tons. 


Prior  to  1883 60,  (XX) 

1883 37,130 

1884 31,355 

1885 41,898 

1886 41,957 

1887 47,750 

1888 25,214 

1889 45,588 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


39,979 
24,320 
28,000 
26,800 
26,047 
22,368 
24,236 


WEST  VIRGINIA. 

Dr.  J.  P.  Hale,  of  Charleston,  W.  Ya.,  in  a  contribution  to  a  pam- 
phlet  on  the  Resources  of  West  Virginia,  published  in  1876  by  the  State 
board  of  centennial  managers,  gives  some  interesting  history  of  early 
salt  making  in  that  State.  Dr.  Hale  has  kindly  furnished  the  writer 
with  a  copy  of  this  pamphlet,  and  from  it  the  following  has  been 
abstracted : 

The  principal  points  at  which  salt  has  been  manufactured  in  the  State 
are  at  Charleston,  on  the  Great  Kanawha  River;  at  Hartford,  Mason 
City,  Cliftcm,  and  other  places  in  Mason  County  along  the  Ohio  River; 
at  Bulltown,  on  the  Little  Kanawha;  in  Mercer  County,  on  New  River; 
near  Birch,  on  Elk  River,  and  at  a  few  other  unimportant  places,  on  a 
small  scale,  for  local  use.  The  seat  of  the  industry  at  present  is  along 
the  Ohio  River  in  Mason  County,  there  being  but  one  establishment  of 
any  importance  in  the  State  outside  of  ^lasou  County. 

The  earliest  attempts  at  salt  making  in  West  Virginia  were  on  the 
Kanawha  River  in  Kanawha  County,  not  far  from  the  present  city  of 
Charleston.  The  Kanawha  '* licks"  were  known  to  be  used  by  the 
Indians,  and  were  the  gathering  places  for  bufialo,  elk,  deer,  and  other 
wild  animals  before  the  advent  of  the  white  man.  The  earliest  settle- 
ment in  this  region  was  made  in  1774  by  Walter  Kelley  and  family  at 
the  mouth  of  the  creek  bearing  his  name.  They  were  all  killed  by 
Indians.  Later,  in  1785,  when  life  in  that  section  had  become  a  little 
more  secure,  Joseph  Ruff'ner,  an  enterprising  farmer  from  the  Shenan- 
<loah  Valley  of  Virginia,  purchased  about  500  acres  of  land  at  the 
mouth  of  Campbell's  Creek  from  one  John  Dickinson,  on  Dickinson's 
representations  as  to  the  valuable  salt  springs  on  the  property.  RuflF- 
ner  also  purchased  900  a^res,  extending  from  Elk  River  up  the  Kanawha 
and  embracing  the  present  site  of  Charleston.  Joseph  Ruffner  did  not 
live  to  carry  out  his  designs  for  making  salt,  but  transoiitted  them  with 
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the  property  to  Ins  sons  David  and  Joseph,  enjoining  upon  them  to 
carry  out  his  plans  for  building  extensive  salt  works.  All  that  the 
elder  Euffner  had  accomplished  was  the  leasing  of  the  "licks"  to  one 
Elisha  Brooks,  with  the  right  to  manufacture  salt.  Brooks,  in  1797, 
erected  the  first  salt  furnace  in  Kanawha  County,  which  was  also  the 
first  one  west  of  the  Allegheny  Mountains.  It  consisted  of  two  dozen 
small  kettles  set  in  a  double  row,  with  a  flue  beneath,  a  chimney  iit  one 
end  and  the  fire  bed  at  the  other. 

In  order  to  obtain  a  supply  of  brine,  Brooks  sank  two  or  three  "  gums" 
into  the  mire  and  quicksand  of  the  lick  and  dipped  up  the  brine  with  a 
bucket  and  swieep.  In  this  crude  way  he  manufactured  about  150 
pounds  of  salt  a  day,  which  he  sold  at  from  8  to  10  cents  a  pound.  No 
attempt  was  made  to  purify  the  salt  from  the  "bitterns"  and  other 
impurities,  either  organic  or  inorganic.  This  salt  soon  acquired  a  repu- 
tation for  its  strong  pungent  taste  and  superior  qualities  for  curing 
meat,  etc.  The  presence  of  iron  gave  the  salt  a  reddish  tinge,  and  it 
became  widely  and  favorably  known  as  "that  strong  red  salt  from 
the  Kanawha  Licks.'' 

In  1806  tlie  two  brothers  Ruffner,  inspired  by  the  growing  needs  of 
an  increasing  pt)pulation,  began  to  look  for  the  source  of  the  brine 
springs  in  the  hope  of  finding  a  larger  and  better  supply,  from  which 
to  manufacture  salt  on  a  much  larger  scale.  The  history  of  their  strug- 
gle as  recorded  by  Dr.  Hale  is  very  interesting.  They  began  by  sink- 
ing a  "gum"  consisting  of  a  hollow  sycamore  tree,  which  reached  what 
they  supposed  was  bed  rock  at  13  feet.  With  the  primitive  means  at 
their  command  even  this  little  was  only  accomplished  after  much  hard 
work  and  many  and  trying  delays.  Upon  cutting  at  the  bottom  with 
crowbars  it  was  found  to  be  only  about  G  inches  of  shale,  which  when 
penetrated,  furnished  a  larger  stream  of  brine,  but  much  weaker  than 
the  lick  at  the  surface. 

The  brothers,  disappointed  at  this,  decided  to  sink  a  well  in  the  bottom 
land  about  100  yards  from  the  river.  This  was  the  source  of  more  dis- 
appointment. After  penetrating  45  feet  of  alluvial  deposit,  they  struck 
the  same  shale  as  at  the  gum,  and  only  a  slightly  brackish  water. 

They  then  decided  to  return  to  the  "  gum"  and  continue  work  until 
they  struck  bed  rock,  which  they  finally  did  at  about  17  feet.  All 
of  this  was  a<;complished  only  after  extremely  hard  and  patient  tofl. 
The  gum  was  made  suflBciently  tight  to  allow  the  water  to  be  bailed  out, 
and  that  which  came  through  the  rock  was  tested.  The  quantity  was 
small,  but  strong.  Encouraged  by  this,  they  decided  to  drill  in  the  rock. 
This  was  done  by  means  of  a  long  drill  with  a  2J-inch  chisel  bit 
attached  at  the  upper  end  to  a  spring  pole,  and  the  pole  to  a  rope.  Boring 
by  this  means  was  slow,  diflScult,  and  tedious,  but  on  the  1st  of  Novem- 
ber, 1807,  at  17  feet  in  the  rock,  they  struck  a  larger  flow  of  strong 
brine.    Continuing  the  work,  at  28  feet  a  still  larger  and  stronger  flow 
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was  obtained.  On  January  15, 1808,  at  40  feet  in  the  rock,  they  found 
a  stream  amply  large  and  strong  for  all  their  purposes,  and  ceased 
boring. 

Another  difficulty  had  yet  to  be  overcome.  They  had  no  pipes  in 
which  to  bring  the  strong  brine,  undiluted  by  the  surface  seepage,  to  the 
top  of  the  ground.  It  was  finally  accomplished  by  whittling  out  two 
half  tubes  from  long  strips  of  wood,  fitting  the  edges  carefully  together 
and  wrapping  the  whole  from  end  to  end  with  small  twine.  This 
remarkable  ingenuity  solved  the  problem.  The  brine  came  up  free  and 
strong  from  below,  the  ^^  gum"  floor  was  made  water-tight  and  from  the 
gum  the  brine  was  raised  to  the  surface  by  bucket  and  sweep.  This  is 
said  to  be  the  first  rock-bored  salt  well  west  of  the  Alleghany  Moun- 
tains if  not  in  the  United  States.  It  required  a  year  and  a  half  to 
accomplish  it.  The  success  is  the  surprising  feature.  As  Dr.  Hale  says : 
"  Without  preliminary  study,  previous  experience,  or  training;  without 
precedents  in  what  they  undertook ;  in  a  newly  settled  country,  with- 
out steam  power,  machine  shops,  skilled  mechanics,  suitable  tools  or 
materials,  failure,  rather  than  success,  might  reasonably  have  been 
predicted." 

Meanwhile  their  furnace,  a  reproduction  of  Brooks's  on  a  larger  plan, 
was  under  construction  and  was  completed  in  time  for  the  brine.  On 
February  8,  1808,  Euffner  Brothers  secured  their  first  output  of  salt 
from  the  furnace  and  immediately  cut  the  former  price  in  half,  selling  it 
at  the  unprecedented  low  figure  of  4  cents  per  pound. 

The  neighbors  who  had  watched  the  progress  and  result  of  the  Ruff 
ners'  struggle  began  boring  on  their  own  lands  with  more  or  less  suc- 
'  cess,  and  in  1817  there  were  about  30  furnaces  and  15  or  20  wells  in 
operation.  Improvements  in  mechanical  methods  of  raising  the  brine 
were  adopted,  the  bucket  and  sweep  giving  way  to  the  winch,  and  the 
winch  in  1828  to  steam.  Goal,  too,  began  to  be  used  for  fuel,  David 
Euffner  being  the  enterprising  pioneer  in  this  as  in  the  boring. 

In  1831  one  William, or  "Billy,"  Morris  invented  an  ingenious  but 
simx)le  tool  for  boring  salt  wells,  which  is  to-day  used  in  boring  oil  and 
gas  wells.  It  was  the  tool  known  as  "slips" or  "jars"  and  is  so  com- 
mon now  as  to  need  no  description  here.  Morris's  invention  was  never 
patented,  and,  like  the  hydraulic  ram,  has  not  been  improved  upon. 

In  1835  there  were  about  40  furnaces  along  the  Kanawha  River,  pro- 
ducing annually  about  2,000,000  bushels  of  salt.  But  the  activity  in 
salt  making  in  West  Virginia  has  since  that  time  been  transferred  to 
the  region  along  the  Ohio  River  in  Mason  County.  The  change  began 
in  1849.  In  this  year  Messrs.  Williams  &  Stevens  bored  for  salt  water, 
at  West  Columbia  and  struck  a  good  flow  of  strong  brine  at  700  feet 
and  erected  the  first  salt  furnace  on  the  Ohio  River.  This  was  soon 
after  sold  to  New  York  parties  and  enlarged  and  improved  by  them  to 
a  capacity  of  1,200  bushels  per  day. 

The  second  furnace  on  the  Ohio  was  built  in  1854  at  Hartford  City 
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by  a  company  formed  by  Hartford,  Connecticut,  parties.  The  first  one 
was  located  at  the  southern  limits  of  the  coal  exposures,  and  the  other 
at  the  northern  limit.  The  third  well  or  wells  were  sunk  and  the  third 
fornace  was  erected  at  Mason  City,  about  halfway  between  the  others. 
Within  the  next  few  years  10  more  furnaces  were  erected,  making  a  total 
of  13,  with  an  annual  salt-making  capacity  of  3,700,000  barrels.  At  the 
time  of  the  writing  of  Dr.  Hale's  report  (1875)  4  of  these  furnaces  were 
idle,  and  the  actual  output  of  salt  from  the  other  9  furnaces  was  reported 
by  him  at  2,500,000  bushels,  or  500,000  barrels. 

The  salt-making  industry  in  West  Virginia  has  since  suffered  from 
the  comx)etition  brought  about  by  the  development  of  other  fields. 
Statistics  are  wanting  for  the  production  between  1876,  reported  by 
Dr.  Hale,  and  1882,  when  the  first  volume  of  Mineral  Eesources  was 
published.  In  the  latter  year  tlie  production  of  salt  in  West  Virginia 
had  fallen  to  400,000  barrels.  In  1883  the  now  famous  Warsaw  district 
of  New  York  was  oj>ened,  and  we  see  that  there  has  been  an  almost 
steady  decrease  in  the  annual  production  in  West  Virginia  since  that 
time.  In  1889  it  had  dropped  to  200,000  barrels,  only  50  per  cent  of 
what  it  was  in  1882,  and  40  per  cent  of  what  it  was  in  1876.  In  1896 
and  1890  it  was  a  little  more  than  175,000  barrels.  These  facts  are 
illustrated  in  the  following  table : 

Production  of  salt  in  We9t  Virginia  for  16  years. 


Years. 

Barrels. 

1 

! 

Years. 

Barrels. 

1876 

1882 

500,000 
400,000 
320,000 
310,000 
223, 184 
250,000 
225,000 
220, 000 

1889 

200,000 
229,938 

1890 

1883 

1891 

22R  000 

1884 

1892 216,000 

1893 210.73fi 

1885 

1886 

1894 

194, 538 
176, 720 
176, 921 

1887 

1895 

1888 

1896 

As  previously  stated,  four  of  the  13  furnaces  in  Mason  County  were 
idle  in  1875.  Kot  only  are  they  still  idle,  but  other  establishments 
have  ceased  making  salt.  Some  of  the  furnaces  have  been  destroyed 
by  fire,  others  have  been  abandoned,  and  in  1896  there  were  but  4  fur- 
naees  in  the  State,  3  of  which  are  in  Mason  County. 


OHIO. 


An  account  of  the  early  manufaoture  of  salt  in  Ohio,  by  Dr.  S,  P. 
Hildreth,  is  found  in  Silliman's  American  Journal  of  Science,  Vol. 
XXIV,  page  46.  This  report  was  published  in  1833.  Dr.  Hildreth 
also  contributed  a  report  on  the  Ohio  salines  to  the  first  annual  report 
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of  the  Geological  Survey  of  Ohio,  published  in  1838.  The  important 
or  interesting  features  of  early  salt  making  in  the  State  are  condensed 
in  the  later  report.  According  to  Dr.  Hildreth,  the  first  attempt  at 
making  salt  in  Ohio  was  at  what  is  now  called  the  ^'Old  Scioto  Salt 
Works."  This  was  as  early  as  1798.  The  works  were  located  on  Salt 
Creek,  a  branch  of  the  Scioto  River,  in  Jackson  County.  The  wells 
were  dug  only  to  the  rocks  below  the  surface  soil,  the  brine  flowing 
through  the  rock  crevices  into  the  wells.  The  brine  was  weak,  requir- 
ing from  GQO  to  800  gallons  for  a  bushel  of  salt.  The  product  was 
dark  and  full  of  bittern,  no  attempt  being  made  to  purify  the  salt  even 
by  draining.  It  was  transferred  direct  from  the  kettles  to  pack  horses 
and  transported  to  other  settlements,  where  it  was  sold  for  $3  and  $4 
a  bushel  as  late  as  1808.  These  brine  springs  were  thought  to  be  so 
important  to  the  country  that  when  the  Territory  of  Ohio  was  admitted 
to  statehood  in  1802  a  tract  6  miles  square,  embracing  the  saline,  was 
set  apart  for  the  use  of  the  State.  Two  other  reservations  were  made, 
each  of  640  acres.  One  was  in  Muskingum  County,  the  other  in  Dela- 
ware County.  These  resources  were  considered  too  valuable  to  be 
allowed  to  get  into  individual  hands  so  that  a  monopoly  would  be 
created. 

In  1804  the  legislature  enacted  a  law  regulating  the  management  of 
the  salt  reservations,  and  an  agent  or  su[)erintendent  was  appointed  to. 
lease  lots  to  manufacturers,  inspect  the  salt  made,  and  carry  out  the 
other  provisions  of  the  law.  The  manufacturers  were  taxed  10  cents 
per  year  on  every  gallon  of  their  kettle  capacity,  no  one  being  allowed 
to  have  less  than  600  or  more  than  4,000  gallons  to  a  furnace.  The 
revenue  produced  to  the  State  did  not  exceed  $300  in  any  one  year,  and 
as  stronger  wells  were  discovered  on  navigable  streams  the  old  works 
became  unprofitable,  were  abandoned,' and  the  restMvations  sold. 

Salt  from  deep  wells  was  first  obtained  in  1808  on  the  Kanawha  River, 
in  West  Virginia  (see  report  on  that  State).  Here  brine  of  such  strength 
as  to  require  only  75  gallons  to  make  a  bushel  of  salt  was  procured, 
whereas  it  took  six  or  eight  times  that  much  brine  from  the  Scioto  Works. 

In  1817  the  first  attempt  was  made  at  procuring  salt  on  the  Muskin- 
gum River,  followed  in  1819  by  another  well  a  few  mijes  farther  down 
the  river.  Brine  was  found  at  350  feet,  but  it  was  weak  and  in  insufii- 
cient  quantities  to  prove  i>rofltable.  A  few  years  later  other  wells  were 
bored  in  the  vicinity,  but  usually  farther  down  the  river.  It  was  found 
that  with  the  fall  of  the  stream  the  wells  had  to  be  bored  to  greater 
deptli  to  find  the  salt  water,  but  when  found  the  brine  was  stronger 
and  more  plentiful.  It  is  not  possible  to  state  how  much  salt  was  pro- 
duced here  or  even  to  make  an  estimate  of  the  production.  There  are 
no  records  obtainable. 

The  statistics  of  salt  jiroiluction  in  Ohio  were  not  com[)iled  until  the 
preparation  of  the  rei)ort  on  Mineral  Resources  of  the  United  States 
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was  undertaken  by  the  United  States  Geological  Survey,  and  the  first 
year  for  which  the  information  was  obtained  was  1883.  Since  that  time 
the  output  has  been  as  follows : 

Production  of  salt  in  Ohio  since  188S. 


Fear. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 


Barrels. 


350,000 
320,000 
306,847 
400,000 
365,000 
380,000 
250,000 


Tear. 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Barrels. 


231, 303 

300,000 
400,000 
543.963 
528,996 
781, 033 
1, 662, 358 


MICHIGAN.' 

As  in  New  York  and'West  Virginia,  the  salt  springs  of  Michigan  were 
known  to  and  used  by  the  aboriginal  Indians,  but  the  history  of  the 
development  by  white  men  begins  with  the  report  of  the  State  geologist, 
published  as  a  legislative  document  in  1838.  On  March  4  of  that  year 
the  governor  of  the  State  approved  an  act  directing  the  State  geologist 
to  bore  for  salt  at  one  or  more  of  the  springs  and  appropriating  $3,000 
for  the  purpose,  and  also  directing  a  report  on  the  result  to  be  made  at 
the  next  session  of  the  legislature.  The  report  was  made  on  January 
1, 1839.  In  his  report  the  State  geologist  says:  *'The  brine  springs  of 
our  State,  like  those  of  Ohio,  Pennsylvania,  and  Virginia  [now  West 
Virginia],  emanate  from  a  rock  which  lies  deep,  being  covered  with  a 
mass  of  rock  and  earthy  matter  which  it  is  necessary  to  penetrate.  In 
this  respect  they  differ  most  essentially  from  those  of  New  York.'' 

Dr.  Houghton,  then  State  geologist,  bored  two  wells,  one  at  a  point 
3  miles  below  Grand  Rapids,  on  the  Grand  River,  the  other  at  the 
mouth  of  Salt  River,  in  Midland  County.  He  exceeded  his  appropria- 
tion by  $800  and  requested  additional  appropriations  to  continue  the 
work.  The  legislature  responded  by  appropriating  $15,0(K),  but  the 
work  was  soon  suspended  because  the  money  approi)riated  could  not 
be  realized.  In  the  spring  of  1840  work  was  again  resumed  under  two 
appropriations  of  §5,000  each,  and  other  appropriations  were  made  in 
1841  and  1842.  Summing  up  the  work  done  by  the  State,  Dr.  Garri- 
gues  says : 

By  act  of  February  16, 1842,  the  governor  was  authorized  to  cause  the  salt  spring 
lands  of  the  State  to  be  platted  into  lots,  and  to  lease  the  right  to  manufacture  suit, 
provided  that  every  lease  should  contain  a  clause  requiring  at  least  14  cents  per 


1  Much  of  the  historical  data  heroin  is  obtained  from  the  report  of  S.  S.  Garrigues,  Ph.  D.,  State  salt 
inspector,  published  in  1881. 
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bushel  of  56  poands  to  be  paid  to  the  State  for  the  water.  The  report  of  the  State 
geologist,  dated  January  23, 1843,  shows  considerable  progress  in  the  work  on  Grand 
River;  but  at  the  spring  on  the  Tittabawassee  River  no  further  progress  was  made, 
and  no  disbursements  except  enough  to  keep  the  machinery  in  repair.  The  reason 
assigned  for  not  going  on  with  the  work  implies  a  doubt  concerning  the  title  of  the 
State  to  the  lands  where  the  salt  well  was  commenced. 

The  above  constitutes  the  entire  action  of  the  State  on  the  develop, 
ment  of  the  salt  Avells  prior  to  1859.  It  remained  for  private  enterprise 
to  establish  an  industry  iu  the  Saginaw  Valley.  It  was  done  by  men 
without  experience  and  without  knowledge  of  the  geology  of  the  coun- 
try, but,  as  in  West  Virginia,  it  was  attended  with  success.  The  first 
well  was  bored  in  1859,  in  what  is  now  East  Saginaw.  Brine  of  one 
degree  strength  was  struck  at  90  feet.  It  gained  in  strength  until  a 
depth  of  636  feet  was  reached,  when  the  brine  registered  90  degrees  in 
strength.  The  first  salt  was  made  in  the  summer  of  1860.  On  July  4 
of  that  year  the  pioneer  salt  blocks  of  the  East  Saginaw  Company  were 
opened  for  inspection  and  were  thronged  all  day  by  visitors. 

The  industry  soon  became  an  important  one,  but  irregularities  iu 
manufacture  developed  the  necessity  for  salt  inspection.  This  was  at 
first  done  locally,  and  ten  years  later,  in  1869,  the  legislature  enacted 
a  State  inspection  law.  Dr.  Garrigues  was  appointed  inspector  and 
served  for  twelve  years,  being  succeeded  in  1881  by  Mr.  George  W. 
Hill,  who  continues  to  serve.  His  long  term  of  ofiice  is  the  best  testi- 
monial to  the  faithful  discharge  of  his  duties.  In  Mr.  Hill's  report  for 
1896  (fiscal  year  ending  November  30)  he  shows  that  salt  is  made  in 
nine  counties  in  the  State,  namely,  Saginaw,  Bay,  Huron,  St.  Clair, 
Midland,  Iosco,  Manistee,  Mason,  and  Wayne.  The  amount  of  salt 
inspected  by  him  in  1896  was  3,330,242  barrels.  From  this  should  be 
deducted  the  difiereuce  between  the  amount  of  salt  in  bins  on  Novem- 
ber 30, 1895,  and  on  November  30, 1896,  namely,  260,328  barrels,  leaving 
3,075,914  barrels  manufactured  in  1896,  fiscal  year.  The  amount  of 
salt  product  reported  to  the  Survey  for  the  calendar  year  1896  was 
3,164,238  barrels. 

The  reports  of  receipts  and  disbursements  show  a  condition  very 
different  from  that  of  the  Onondaga  reservation  in  New  York.  At  the 
reservation  the  duty  is  1  cent  per  bushel,  equivalent  to  5  cents  per 
barrel.  The  revenue  to  the  State  in  1896  was  $28,066.  The  disburse- 
ments were  $43,490,  leaving*  a  deficit  of  $15,424,  and  there  has  been  a 
deficit  ranging  from  this  to  about  $45,000  for  several  years.  In  Michi- 
gan the  duty  is  3  mills  per  barrel,  only  6  per  cent  of  the  duty  in  New 
Yoi  k.  The  revenue  derived  in  1896  was  $10,008.72;  the  expenses  were 
$9,796.52,  leaving  a  balance  of  $212.20.  It  must  be  remembered, 
however,  that  in  the  Onondaga  reservation  the  State  is  obliged  to  keep 
the  wells  and  distributing  works  in  repair,  the  expenses  for  repairs  in 
1896  being  $24,780. 
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The  following  tables  exhibit  the  production  of  salt  in  Michigan  since 
1860,  according  to  the  inspector's  report: 

Salt  manufactured  in  the  State  of  Michigan  prior  to  the  enactment  of  the  State  inspection 

law  in  1869. 


Year. 


1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

Total 


Barrels. 


4,000 
125,000 
243,000 
466,000 
529, 073 
477, 200 
407,  997 
474,  721 
555,690 


3, 283, 037 


Salt  manufactured  in  the  State  of  Michigan  since  the  enactment  of  the  State  inspection  law 

in  1869. 


Year. 


1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Barrels. 


561,288 
621, 352 
728, 175 
724,481 
823, 346 
1, 026, 970 
1, 081, 856 
1, 482, 729 
1,660,997 
1, 855, 884 
2, 058, 040 
2, 676, 588 
2, 750, 299 
3, 037, 317 
2, 894, 672 
3, 161, 806 
3, 297, 403 
3, 677, 257 
3, 944, 309 
3, 866, 228 
3,  846, 979 
3, 838, 637 
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Salt  manufactured  in  the  State  of  Michigan  since  the  enactment  of  the  State  inepection  law 

in  1555— Continued. 


Year. 

Barrels. 

1891. 
1892, 
1893. 
1894. 
1895. 
1896. 

3, 927, 671 
3,  812, 054 
3,514,485 
3, 138, 941 
3, 529, 362 
3, 336, 242 

Total 

The  tc 
gau 

70,851,377 

>tal  amonnt  of  salt  which  Michi- 
ha.s  nrodnoecl  to  date 

1 

74, 134, 414 

KANSAS. 

URINE   SALT. 

The  Eleventh  Annual  Report  of  the  Kansas  Burean  of  Labor,  pub- 
lished in  18115,  contains  a  report  on  the  salt  industry  of  the  State,  from 
which  the  foHowing  is  abstracted: 

Those  who  traveled  over  the  great  plains  of  Kansas  in  the  early 
days  would  often  have  given  almost  any  pdce  for  a  few  pounds  of  salt. 
The  myriads  of  buffalo,  deer,  and  antelope  depended  for  their  supply 
of  this  indispensable  article  upon  the  various  salt  marshes  which  are 
scattered  over  central  Kansas.  The  pioneer  travelers,  hunters,  traders, 
and  surveyors  were  often  led  by  the  deep  paths  of  the  buffalo  to  these 
marshes,  which  are  the  salty  remains  of  decomposed  saline  strata. 
They  are  large  shallow  lakes  which  almost  dry  up  in  the  summer,  and  a 
thin  white  scale  of  salt  is  deposited  over  hundreds  of  acres  of  grassless 
territory. 

As  late  as  1870  the  pioneer  could  get  10  cents  a  pound  for  salt  evap- 
orated from  the  water  of  these  marshes.  The  hunters  when  on  the 
chase  would  often  bring  their  buffalo  hams  to  the  marshes  to  make 
'*jerked  beef"  of  them.  This  was  often  done  by  merely  dipping  the 
long  strips  of  meat  every  few  hours  into  the  salty  water  and  allowing 
it  to  dry  in  the  sun. 

The  primitive  salt  manufacturers  of  Kansas  erected  almost  identic- 
ally the  same  kind  of  plants  as  those  described  in  ancient  history. 
They  erected  stone  arches  about  their  kettles,  and  chimneys  were  built 
in  order  to  economize  the  fuel  and  heat  as  much  as  possible.  Until 
18G8  these  crude  factories,  which  were  found  about  the  marshes  in 
Republic,  Cloud,  Jewell,  Lincoln,  Stafford,  and  Sumner  counties,  were 
the  only  ones  in  Kansas.  In  1867  the  Continental  Salt  Company  of 
New  Bedford,  Massachusetts,  began  drilling  for  brine  near  the  Sail 
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Spring  at  Solomon  City.  Very  good  brine  was  struck  at  about  75  feet. 
At  this  time  there  were  but  two  popular  methods  of  making  salt,  1.  e., 
the  kettle  process,  which  was  used  on  a  small  scale  at  the  above-named 
salt  marshes,  and  the  solar  process.  As  good  fuel  was  scarce  in  this 
prairie  country,  the  solar  process  was  adopted.  In  1874  a  second  solar 
plant  was  erected  at  Solomon  City,  by  William  Dewar.  These  plants 
were  later  owned  by  one  firm  and  are  in  active  operation  to- day.  It 
was  the  manufacture  of  salt  at  this  place  that  first  put  Kansas  among 
the  salt-producing  States  of  the  Union. 

In  1887-88  central  Kansas  was  undergoing  a  wonderful  change  and 
development.  Farms  were  being  developed,  factories  were  s|)ringing 
up,  cities  were  putting  in  all  modern  improvements  and  struggling  for 
superiority  in  every  line,  and  ready  money  was  at  hand  for  any  kind 
of  speculation.  Companies  and  syndicates  with  thousands  of  dollars 
of  capital  were  formed  in  a  few  hours  to  undertake  the  most  daring 
enterprise.  It  was  during  this  period  of  boom  that  Ellsworth,  Lyons, 
Hutchinson,  Kingman,  Anthony,  Wellington,  Uago,  Pratt,  Great  Bend, 
Sterling,  Nickerson,  and  Kanopolis  organized  companies  to  bore  for 
coal  and  gas,  or  any  valuable  mineral  that  might  chance  to  be  found. 
In  the  fall  of  1887  and  during  the  year  1888  rock  salt  was  struck  at  the 
above  towns.  In  most  cases  they  were  seriously  disappointed  in  not 
finding  either  coal  or  gas  in  lar^e  quantities,  and  they  were  very  slow 
to  appreciate  the  real  value  of  such  an  important  mineral  as  rock  salt. 
Lyons  and  Kingman  tool;  the  lead  in  the  salt-mining  industry,  but 
Hutchinson  interested  Guinlock  &  Humphrey,  of  New  York,  in  the  salt 
wells  of  that  place,  and  they  soon  took  the  lead  in  the  evaporation  of 
brine.  A  fairly  complete  account  of  the  salt- mining  industry  of  this 
State  was  given  in  the  report  of  the  Kansas  Bureau  of  Labor  for  1893. 
The  following  description  of  rock  salt  mining  in  Kansas  is  obtained 
from  the  report  mentioned : 

BOCK  SALT. 

Eock  salt  was  discovered  at  Lyons,  Kice  County,  Kansas,  in  the  year 
1887  while  boring  a  series  of  experimental  wells  in  search  of  oil  and 
natural  gas.  The  drill  penetrated  the  body  of  salt  at  a  depth  of  800 
feet  from  the  surface,  and  passed  through  it  at  a  depth  of  nearly  1,100 
feet.  This  bed  of  rock  salt  was  deposited  during  the  Triassic  period 
of  the  Mesozoic  age  of  the  geological  section  by  the  solar  evaporation 
of  an  inland  sea  whose  waters  held  the  salt  in  solution.  The  above 
process  of  salt  formation  was  not  continuous,  as  is  proven  by  the  bed 
of  rock  salt  being  interlaid  with  layers  of  shale,  which  also  proves  that 
the  inland  sea  was  subject  to  sudden  inflows  of  large  bodies  of  fresh, 
muddy  water,  arresting  the  deposition  of  the  salt  for  a  time  and 
depositing  mud,  from  which  shale  is  formed  in  its  stead. 

In  the  year  181)0  the  Lyons  Rock  Salt  Company  was  organized  by 
some  of  the  principal  bankers  and  business  men  of  Lyons,  Kansas,  and 
St.  Louis,  Missouri,  headed  by  Mr.  A.  Bevis,  of  St.  Louis,  as  president, 
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for  the  purpose  of  sinking  a  shaft  and  mining  the  rock  salt  and  placing 
it  on  the  market  iu  commercial  quantities.  About  three-fourths  of  a 
mile  northeast  from  the  center  of  the  city  of  Lyons  the  shaft  of  the 
Lyons  Rock  Salt  Company  is  situated,  at  about  the  center  of  the  4,000 
acres  of  the  salt  lands  controlled  by  this  company.  Work  was  com- 
menced on  this  shaft  in  the  month  of  August,  1 890,  the  size  of  the  shaft 
being  7  by  16  feet,  divided  into  three  compartments,  two  for  hoisting 
purposes  and  one  for  ventilation.  The  bed  of  rock  salt  was  reached  in 
the  following  January.  The  shaft  penetrates  the  bed  of  salt  to  a  depth 
of  265  feet,  or  a  total  depth  of  shaft  of  1,065  feet  from  the  surface,  there 
being  some  30  or  40  feet  of  salt  strata  below  the  bottom  of  the  shaft. 

On  sinking  the  shaft  through  this  265  feet  of  salt  strata,  15  workable 
veins  of  rock  salt  were  passed  through,  ranging  from  4  to  18  feet  in 
thickness,  the  veins  of  salt  being  separated  by  the  above-mentioned 
veins  or  layers  of  shale,  running  from  one-fourth  of  an  inch  to  5  feet  in 
thickness.  A  vein  of  salt  18  feet  in  thickness  and  of  exceptional  purity 
was  selected  for  mining  purposes,  the  lower  10  or  12  feet  of  this  vein 
being  mined.  From  the  bottom  of  the  shaft  the  mine  is  laid  off  some- 
what similarly  to  the  streets  of  a  city,  the  main  streets,  25  feet  in 
width,  running  parallel  east  and  west  and  the  cross  streets,  of  the 
same  width,  running  north  and  south.  From  these  cross  streets  rooms 
or  chambers  are  driven,  having  a  width  of  50  feet,  there  being  pillars 
50  feet  in  thickness  left  standing  between  each  chamber.  It  is  in  these 
chambers  that  the  principal  mining  operations  are  carried  on. 

In  mining  rock  salt  it  is  at  first  undercut  with  mining  or  channeling 
machines  operated  by  compressed  air.  Holes  are  then  driven  into  the 
salt  with  air  drills  and  dynamite  placed  in  them,  which  Is  then 
exploded  with  electricity,  bringing  the  salt  down  to  the  floor  of  the 
mine*  The  loose  salt  is  then  loaded  on  cars,  each  holding  about  two 
tons,  conveyed  to  the  shaft  over  underground  railroads,  placed  on  the 
elevators  or  cages,  and  hoisted  to  the  top  of  a  five-story  mill  building, 
located  directly  over  the  mouth  of  the  shaft.  The  salt  is  then  dumped 
from  the  mine  cars  into  crushers  over  dumps  that  work  automatically 
and  passes  down  through  different-sized  crushers  by  gravity  to  the 
screen  room  below,  where,  by  passing  the  salt  over  screens  of  various 
sizes,  it  is  separated  into  nine  different  grades  or  sizes,  the  salt  then 
passing  into  large  bins,  from  which  it  is  loaded  into  railway  cars.  The 
various  grades  of  rock  salt  are  used  for  almost  every  purpose  for  which 
salt  is  required. 

Mr.  J.  C,  Baddeley,  secretary  of  the  Kansas  Salt  Company,  Hutchin- 
son, Kansas,  reports  that  salt  was  first  discovered  underneath  the  city 
of  Hutchinson  in  1887.  Some  prospectors  were  drilling  for  oil  or  what- 
ever they  could  find,  and  discovered  a  bed  of  rock  salt  over  300  feet  in 
thickness  at  a  depth  of  400  feet  from  the  surface.  The  first  plant  or 
salt  works  was  built  in  the  spring  of  1888,  but  was  not  operated  until 
late  in  the  summer  of  that  year.  The  output  in  that  year  was  155,000 
barrels.    Since  then  the  product,  including  rock  salt  mined  at  Lyons 
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and  brine  salt  evaporated  at  Kingman,  Sterling,  Kanopolis,  and  otber 
places,  has  been  as  follows: 

Production  of  salt  in  Kansas  since  1888, 


Year. 

BarrelB. 

Year. 

Barrels. 

1888 

1 
155,000 

450,000 

882,666 

855,536 

1, 480, 100 

1893 

1, 277, 180 
1,382,409 
1, 341, 617 
1, 408, 607 

1889 

1894 

1890 

1895 

1891 

1896 

1892 

1 

TEXAS. 

There  are  two  wells  producing  brine  for  salt  making  in  Texas.  Both 
are  of  recent  development  and  both  are  owned  and  operated  by  the 
Lone  Star  Salt  Company,  of  Dallas.  The  first  well  to  be  driven  was  at 
Colorado,  Texas,  in  1884.  Salt  was  struck  at  a  depth  of  7  feet,  and  the 
work  of  making  salt  from  brine  was  begun  in  1885.  The  average 
annual  production  from  this  well  since  then  has  been  about  20,000 
barrels. 

The  second  well  was  begun  at  Grand  Saline  early  in  1889  and  com- 
pleted before  the  close  of  the  year.  Salt  making  was  begun  at  once, 
and  from  and  including  1890  the  output  has  been  something  over 
100,000  banels  annually. 

The  exact  statistics  of  production  in  the  State  have  been  obtained 
only  since  1892,  since  which  time  the  following  output  has  been 
recorded : 

Salt  production  in  Texas  since  1892. 


Jiarrela. 


121,  250 
126,000 
142,857 
125,000 
125,000 


CALIFORNIA. 

Salt  is  manufactured  from  brine  in  five  counties  in  California,  namely, 
Alameda,  Eiverside,  Colusa,  San  Luis  Obispo,  and  San  Diego.  Kock 
salt  is  mined  in  San  Bernardino  County.  The  largest  works  are  those 
of  Alameda  County,  on  the  shores  of  San  Francisco  Bay.  Vast  stretches 
of  overflowed  tide  lands,  or  salt  marshes,  extend  along  the  south  arm  of 
the  bay,  and  on  these  the  salt  is  made.    The  different  salt  works  contain 
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from  20  to  1,200  acres  each.  Nearly  all  of  the  land  is  about  flush  with 
a  5-foot  tide,  so  that  the  high  tides  of  6.4  feet  will  cover  the  laud  from 
15  to  18  inches.  Mr.  A.  A.  Oliver,  of  Mount  Eden,  has  furnished  the 
following  description  of  the  methods  employed  in  that  locality: 

The  land  having  been  cleared  of  grass  and  weeds  is  first  diked  with 
a  good  levee  3  or  4  feet  high.  lb  is  then  partitioned  off  into  reservoirs 
of  diiferent  sizes  for  receiving  and  evaporating  the  water.  Crystalliz- 
ing ponds  are  excavated  and  platforms  for  stacking  the  salt  are  built. 
The  ground  is  principally  peat  bog  overlying  blue  clay.  The  crystal- 
lizing ponds  are  dug  in  the  peat,  of  which  enough  is  left  to  form  a 
bottom  or  carpet  in  the  pond.  The  salt  crystals  are  readily  removed 
from  the  peat  floor.  There  are  usually  seven  evai)orating  reservoirs  to 
a  plant,  the  brine  being  drawn  from  one  to  another  as  it  strengthens 
and  decreases  in  volume  by  evaporation.  The  last  three— i.  e.,  Nos.  5, 0, 
and  7 — are  called  lime  ponds,  because  large  quantities  of  gypsum  and 
other  matter,  precipitated  before  the  salt,  settles  in  them.  The  brine  is 
retained  in  the  seventh  reservoir  until  it  reaches  a  densitv  of  25° 
Baeume.  When  this  strength  of  brine  is  attained  the  crystallizing 
ponds  are  filled  to  a  depth  of  10  or  12  inches  and  the  brine  evaporated 
until  29°  by  the  hydrometer  is  reached.  The  mother  liquor  is 'then 
drawn  off  and  the  salt  gathered  up  and  conveyed  into  warehouses  to 
drain.    This  completes  the  solar  process. 

Much  of  the  salt  is  sold  after  drying  in  the  warehouses,  but  many 
thousand  tons  are  taken  to  refining  works  in  San  Francisco,  where  it  is 
more  thoroughly  dried  by  artificial  heat  and  ground  into  various  grades 
for  chlorination  works,  packing  houses,  and  silver  mills,  and  for  dairy 
and  table  uses.  The  regular  trade  winds  which  blow  in  the  summer 
months  are  quite  strong  in  this  locality  and  greatly  aid  evaporation. 
Mr,  Charles  Gr.  Yale  states  that  at  some  places  they  permit  a  complete 
natural  evaporation  without  changing  the  water  from  the  ponds.  The 
industry  has  not  been  as  prosperous  recently  as  it  was  in  former  years 
and  overproduction  has  brought  prices  down  very  low.  The  cheapest 
kind  of  labor  only  is  employed.  One  large  company  or  "trust"  now 
controls  most  of  the  ponds. 

At  Salton,  in  Riverside  County,  in  that  portion  of  the  Colorado  desert 
which  is  below  the  level  of  the  sea,  are  works  where  salt  water  is 
pumped  from  wells  and  evaporated  until  crystals  are  formed.  Here 
from  5,000  to  10,000  tons  are  made  annually. 

At  National  City,  in  San  Diego  County,  several  thousand  tons  are 
made  yearly  by  evaporating  the  water  of  San  Diego  Bay.  Better  prices 
are  obtained  for  the  salt  in  that  part  of  the  State  than  are  received  for 
the  product  in  Alameda  County. 

Thirty  miles  south  of  Danby,  in  San  Bernardino  County,  rock  salt 
of  exceptionally  fine  quality  is  found.  Some  3,000  or  5,000  tons  a  year 
are  mined.  The  cost  of  hauling  to  railroad  and  distance  from  market 
prevents  a  much  larger  production.  The  salt  mined  is  very  transpar- 
ent and  pure. 
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Near  Sites,  Colusa  County,  salt  is  made  from  brine  springs,  on  the 
edge  of  a  shallow  lake,  which  dries  up  in  the  summer.    Shallow  bore 
holes  in  the  bed  of  the  lake  develop  salt  water  and  inflammable  gas. 
The  product  of  salt  in  tliis  section  is  comparatively  small,  but  the 
article  is  very  pure  and  good. 

A  little  salt  for  local  use  is  made  at  Black  Lake,  near  the  summit  of 
the  San  Jose  Mountains,  in  San  Luis  Obispo  County.  In  the  vicinity 
are  numerous  salt  springs  and  large  deposits  of  rock  salL 

Messrs.  Plummer  Bros.,  of  San  Francisco,  state  that  prior  to  1864 
there  was  very  little  demand  for  salt  on  the  Pacific  Coast.  All  salted 
fish  and  meats  were  brought  from  the  North  Atlantic  seaports  via  Cape 
Horn.  Salted  codfish  from  Newfoundland  was  received  in  this  way, 
one  brig  in  1863  discharging  about  400  tons  of  salt  codfish  in  drums  at 
San  Francisco.  All  this  is  changed.  Instead  of  importing  salted 
meats  and  fish  California  now  exports  them.  Cheap  salt  made  almost 
at  their  doors  enables  San  Francisco  packers  to  cure  beef  and  pork  in 
large  quantities,  much  of  which  is  exported  to  foreign  countries.  The 
Newfoundland  salt  cod  have  been  replaced  by  Alaskan  codfish  packed 
in  California  salt,  and  the  finest  of  cured  salmon  are  those  caught  in 
Alaskan  waters  and  packed  in  California  salt. 

California  salt,  produced  by  solar  evaporation  at  the  Alameda  County 
salt  marsh  lying  adjacent  to  the  Bay  of  San  Francisco,  was  put.on  the 
market  in  1856,  but  only  in  very  limited  quantities.  As  soon  as  a 
demand  for  salt  arose,  some  attention  was  given  to  local  production, 
and  several  ponds  were  walled  in  for  the  purpose  of  retaining  the  sea 
water.  This  produced  sufficient  salt  to  supply  the  market,  hitherto 
dependent  upon  England  for  fine  salt,  and  upon  Lower  California, 
Hawaii,  China,  and  South  America  for  coarse  grades.  During  1858 
San  Francisco  Bay  salt  was  sold  for  $16  per  ton  of  2,000  pounds.  This 
was  coarse  salt  of  poor  quality,  containing  bittern  and  other  impurities. 
The  hifte  J.  A.  Plummer  erected  the  Crystal  Salt  Works  in  1864.  These 
consisted  of  ponds  for  receiving  and  settling  the  sea  water,  evapora- 
ting reservoirs,  brine  ponds,  and  large  floored  vatsj  the  water  at  differ- 
ent stages  of  density  being  pumped  from  one  to  the  other.  After  the 
salt  had  formed  and  the  mother  liquor  drained  off,  the  product  is  stated 
to  have  shown  99.63  per  cent  sodium  chloride,  and  was,  and  still  is, 
known  as  *' California  crystal  salt."  Other  salt  wonks,  employing  simi- 
lar methods,  were  built,  and  in  1871  all  foreign  salt,  except  English,  was 
driven  from  the  market.  California  salt  now  supplies  all  the  Pacific 
States,  the  Alaska  fisheries,  and  Siberia.  The  production  is  so  large 
that  it  exceeds  the  demand,  with  the  usual  result  of  competition  and 
low  prices.  As  shown  in  the  table  of  production  in  the  preceding 
pages,  the  output  of  California  salt  has  increased  from  214,286  barrels, 
or  30,000  short  tons,  in  1883,  to  430,121  barrels,  or  60,217  short  tons,  in 
1896.    Statistics  of  production  for  years  prior  to  1883  are  not  obtainable. 

The  first  salt  gathered  in  Alameda  County,  according  to  Mr.  Oliver, 
was  a  purely  natural  product.    Along  the  shore  was  what  were  called 
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"tide  lands'' — land  which  was  overflowed  by  the  high  tides  of  June  and 
Jnly.  In  these  tide  lands  were  a  number  of  natural  ponds  or  sinks  in 
which  the  water  from  the  high  tides  was  retained,  and  as  the  tides  of 
August  and  September  did  not  reach  them,  the  retained  water  all 
evaporated,  leaving  small  quantities  of  salt  in  the  bottoms  of  the 
ponds  (1845  to  1852).  The  Spaniards,  Mexicans,  and  Indians  would 
gather  this  impure  salt  annually,  the  harvest  sometimes  amounting  to 
but  a  few  buckets  full.  In  1853  one  John  Johnson  and  some  others 
observed  the  salt  gathering,  and  as  the  land  was  public  domain  (school 
lands)  they  bought  it,  paying  the  State  $1.25  per  acre.  During  1854 
Johnson  surrounded  some  of  the  land  with  levees  for  the  more  com- 
plete retention  of  the  water.  As  far  as  Mr.  Oliver  is  able  to  ascertain, 
Johnson  gathered  in  that  year  40  or  45  tons  of  salt  for  which  he  received 
$50  a  ton.  In  the  following  year,  other  persons  having  followed  John- 
son's example,  about  150  tons  were  gathered.  This  brought  about  $40 
per  ton.  As  the  number  of  people  engaged  in  the  industry  increased, 
and  as  the  methods  were  crude  and  the  prodnct  impure,  the  price  fell 
to  $2  and  $3  per  ton.  As  previously  stated,  the  first  attetnpt  to  improve 
the  quality  of  the  product  was  made  in  1864. 

UTAH. 

As  in  most  of  the  other  salt-producing  States,  the  exact  data  in 
regard  to  the  earliest  manufacture  of  salt  in  Utah  is  lacking.  Mr.  J. 
W.  Heywood,  manager  of  the  Inland  Crystal  Salt  Company  at  Salt 
Lake  City,  states  that  the  Indians  obtained  a  supply  of  salt  at  what  is 
now  Salina.  So  far  as  known,  the  first  salt  made  by  white  men  was 
by  the  pioneer  band  of  Mormons  in  Salt  Lake  Valley.  A  few  days 
after  their  arrival,  in  July,  1847,  they  began  the  manufacture  of  salt  by 
boiling  the  water  of  Great  Salt  Lake.  Thereafter  it  was  customary  to 
proceed  periodically  to  the  shores  of  Great  Salt  Lake,  13  miles  west  of 
the  city  established  by  them,  and  boil  sufficient  brine  of  the  lake  to  make 
the  salt  supply  for. the  various  families.  This  mode  of  procedure  was 
carried  on  for  several  years,  and  as  the  population  increased,  it  became 
necessary  to  turn  the  making  of  salt  into  an  industry,  which  was  done 
in  a  limited  way. 

In  former  years  the  eastern  shores  of  the  lake  were  marked  by  little 
bayous  or  sloughs,  and  the  prevailing  winds  being  from  the  west,  these 
bayous  or  sloughs  were  filled  with  water  from  the  lake.  Upon  the 
abatement  of  the  wind  the  sloughs  were  left  full.  The  water  was 
evaporated  by  solar  heat,  and  in  the  dry  atmosphere  the  evaporation 
was  very  rapid.  The  salt  was  harvested  by  scraping  it  oflF  the  ground. 
It  contained  more  or  less  dirt,  according  to  tlie  care  exercised  in  gather- 
ing it.  It  also  contained  the  usual  impurities — gypsum,  sulphate  of 
soda,  etc.  The  evolution  from  this  to  improved  methods  of  salt  making 
was  slow.  It  was  not  until  1887  that  a  company  of  Mormons  conceived 
the  idea  of  leveling  some  three  or  four  hundred  acres  of  ground,  sub- 
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dividing  them  iuto  shallow  poDds,  and  tilling  them  with  water  pnmped 
from  the  lake.  After  a  considerable  time  spent  in  experimenting,  the 
company  finally  succeeded  in  eliminating  most  of  the  imparities.  In 
1891,  the  Inland  Crystal  Salt  Company,  which  may  be  said  to  be  the 
pioneer  graunlated  crystal  salt  company  of  the  West,  was  able,  by 
pumping  continnously  and  draining  continuously,  to  produce  a  practi- 
cally ptire  salt.  This  product  is  crushed  and  sifted  by  special  machin- 
ery, kiln  dried,  and  sold.  It  is  claimed  that  it  will  not  cake  in  sacks 
and  saltcellars.  In  1893  another  plant  was  established,  modeled  on 
lines  similar  to  the  one  described,  and  there  are  today  four  plants  in 
Utah- working  on  the  principle  established  by  the  Inland  Company 
in  1891. 

The  rock-salt  deposits  of  Utah  are  at  Nephi  and  Salina.  At  both 
places  the  characteristics  of  the  salt  indicate  solar  evaporation  at  some 
past  time.  The  deposits  are  more  or  less  impregnated  with  dirt  and 
sand,  making  the  salt  inferior  to  the  salt  of  Kansas  or  Louisiana  for 
stock* feeding  purposes.  Large  lumps  as  clear  and  transparent  as  glass 
are,  however,  frequently  found. 
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FL.UORSPAR. 


PRODUCTION. 

The  amount  of  fluorspar  produced  in  the  United  States  in  1896  was 
6,5()0  short  tons,  valued  at  $52,000,  against  4,000  tons,  valued  at 
$24,000  in  1895,  indicating  an  advance  from  $6  to  $8  ])er  ton  in  the 
price.  The  price  in  1896  was  higher  than  ever  before,  the  nearest 
approach  to  it  being  in  1891,  when  the  product  of  10,044  short  tons 
was  valued  at  $78,330,  an  average  of  $7.80  per  ton.  In  1892  the  out- 
put amounted  to  12,250  tons,  worth  $7.26  per  ton,  increasing  in  amount 
the  following  year  to  12,400  tons,  but  declining  in  value  to  $6.77  per 
ton.  The  product  dropped  to  7,500  tons  in  1894,  and  the  price  declined 
to  $6.33.  With  a  further  decrease  in  product  to  4,000  tons  in  1895,  the 
value  again  declined  to  $6  per  ton.  The  increase  in  1896,  both  in 
amount  and  value,  was  quite  pronounced,  and  a  healthy  reaction  from 
the  depressed  condition  of  the  two  or  three  years  just  preceding.  Prior 
to  1896  Bosiclare,  Illinois,  has  furnished  the  entire  domestic  supply  of 
fluorspar.  During  1896,  however,  operations  were  begun  on  deposits 
of  fluorspar  at  Marion,  Kentucky,  and  1,500  tons  were  mined  there. 
These  are  the  only  two  deposits  of  commercial  importance  known  to 
exist  in  the  United  States.  The  mineral  is  used  in  the  manufacture  of 
hydrofluoric  acid  and  opalescent  glass.  It  is  also  valuable  as  a  flux 
in  iron  smelting. 

The  following  table  shows  the  annual  production  of  fluorspar  since 
1882: 

Production  of  fluorspar  in  the  UniU'd  States  from  1S83  to  1896. 


Quantity. 


'  iShoTt  tons. 

1882 '  4,000 

1883 '  4.000 

1884 1  4,000 

1885 1  5,000 

1886 1  5,000 

1887 !  5,000* 

1888 1  6,000 

1889 '  9,500 


$20,  000 
20,000 
20,000 
22, 500 
22,000 
20,000 
30,000 
45, 835 


1890 
1891 
1892 
1893 
1894 
1895 
1896 


Short  tons. 

8,250 

10, 044 

12, 250 

12,  400 

7,500 

4,000 

6,500 


Value. 


$55,  328 
78,330 
89,000 
84,000 
47,500 
24,000 
52,000 
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CRYOIilTE. 

This  mineral  is  used  to  a  considerable  extent  in  the  manuAicture  of 
alam  and  sodiam  salts,  for  making  white  porcelain-like  glass,  and  for 
other  technical  purposes.  In  the  preparation  of  alum  and  sodium  salt« 
from  cryolite,  alumina  is  left  as  a  residue;  and  from  this,  metallic  alumi- 
num is  extracted  by  electrolytic  process.  The  only  source  of  supply 
of  the  mineral  is  Greenland,  although  traces  of  this  mineral  were  long 
ago  shown  by  Cross  and  Hillebrand  to  occur  in  the  neighborhood  of 
Pikes  Peak,  Colorado. 

IMPORTS. 

The  imports  of  cryolite  for  a  series  of  years  are  shown  in  the  follow- 
ing table: 

Imports  of  cryolite  from  1871  to  1896, 


Year  ended — 

Amount. 

i 

Value. 

Tear  ended— 

Amount. 

Value. 

June  30. 1871.. 

Loit,g  tons. 

$71, 058 

75, 195 

84,226 

28,118 

70, 472 

103, 530 

126, 692 

105,884 

66,042 

91,366 

103, 529 

51,589 

97,400 

June  30, 1884.. 
Dec.  31,1885.. 

1886.. 

1887.. 

1888.. 

1889.. 

1890.. 

1891.. 

1892.. 

1893.. 

1894.. 

1895.. 

1896.. 

Long  Urn*. 
7.390 

^10^.090 

1872.. 

8,275         110.7.TO 

1873.. 

8,230 

110-1.^2 

1874.. 

..««.. .. .. 

10, 328         138, 068 
7,  388           98. 830 

1875.. 

1876.. 

8,603 
7,129 
8,298 
7,241 
9,574 
10,684 
9,425 
3,009 

115, 158 

95,405 

76,350 

96,932 

126,688 

142, 494 

125,368 

40,056 

1877.. 

1878.. 

1879.. 

1880.. 

1881.. 

1882.. 
1883.. 

3,758 
6,508 

• 
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By  Edward  W.  Parker, 


PRODUCTION. 


Mica  production  in  1896  showed  an  improvement  over  1894  and  1895, 
but  did  not  reacli  the  production  of  1891, 1892,  and  1893.  The  mica 
industry  during  the  past  decade  has  been  one  of  uncertainty  and  dis- 
couragement. In  the  Ave  years  from  1880  to  1884,  inclusive,  the  pro- 
duction of  mica  in  the  United  States  averaged  $256,000  in  value.  In 
1884  importations  of  India  mica  began,  and  while  the  domestic  product 
was  valued  in  that  year  at  $368,525,  the  value  of  the  output  in  1885 
dropped  to  $161,000,  and  in  1886  to  $70,000.  In  the  eleven  years  from 
188G  to  1896,  inclusive,  the  value  of  the  domestic  production  averaged 
a  little  less  than  $80,000.  The  value  of  the  production  in  1896  was 
$67,191,  nearly  $13,000,  or  16  per  cent  less  than  the  average  in  eleven 
years.  The  product  included  $65,441  worth  of  cut  or  sheet  mica,  and 
$1,750  worth  of  scrap  or  waste.  Comparisons  of  the  domestic  produc- 
*tion  with  the  imports  are  made  under  the  heading  "Eeview  of  the 
industry." 

The  following  table  shows  the  annual  production  of  mica  in  the 
United  States  since  1880: 

Production  of  mica  since  1880, 


Tear. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 


Quantity. 


Poundt. 

81,669 

100,000 

100,000 

114,000 

147, 410 

92,000 

40,000 

70,000 

48,000 


Value. 


$127, 825 
250,000 
250,000 
285,000 
368, 525 
161,000 

70,000 
142, 250 

70,000 


Year. 


1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 


Quantity. 


Pounds. 
49,500 
60,000 
75,000 
75,000 


Value. 

$50,000 
75,000 
100,000 
100,000 
88,929 
52,388 
55, 831 
67, 191 
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IMPORTS. 

The  following  table  shows  the  imports  of  unmanufactured  mica  from 
1869  to  1896 : 

Unmanufactured  mica  imported  and  entered  for  consumption  in  the  United  Statee,  1869  to 

lS96f  inclusive. 


Year  ended —                 j        Value. 

Year  ended— 

Vahie. 

JuDe  30,  1869 

$1,165 

226 

1,460 

1,002 

498 

Jane  30,  1883 

$9,884 

28,284 

28,685 

o  56,  354 

a  49,  085 

a  57, 541 

a  97,  351 

a  207, 375 

95, 242 

218, 938 

147,927 

126, 184 

174, 886 

169, 085 

1870 

1884 

1871 

1885 

1872 

Dec.  31,  1886 

1873 

1887 

1874 

1,204 

1888 

1875 

1889 

1876 

569 
13,085 
7,930 
9,274 
12, 562 
5, 839 
5,175 

1890 

1877 

1891 

1878 

1892 

1879 

1893 

1880 

1894 

1881 

1895 

1882 

1896 

a  Including  mica  waste. 


USES. 

The  greater  part  of  the  cut  or  sheet  mica  produced  is  used  by  stove 
manufacturers.  The  remainder  goes  into  the  manufacture  of  electrical 
dynamos,  for  which  its  nonconductive  properties,  when  free  from  iron, 
render  it  very  valuable.  Ingenuity  has  developed  a  method  of  using 
also  the  smaller  sizes  of  mica  for  electrical  purposes,  and  some  demand 
has  been  created  for  them.  Heretofore  they  went  to  the  scrap  pile  and 
were  either  wasted  or  ground.  The  flnal  scrap  or  waste  from  cutting  is 
ground  for  the  manufacture  of  lubricants,  for  giving  a  crystal  etfect  to 
wall  papers,  and  for  other  decorative  purposes.  A  new  use  for  scrap 
mica  is  reported  by  Mr,  H,  C.  Mitchell,  in  a  paper  read  before  the 
Ontario  Mining  Institute  April,  1897.  On  account  of  its  infusibility, 
except  at  very  high  temperatures,  and  its  nonconductive  properties, 
Mr.  Mitchell  recommends  it  as  the  principal  ingredient  for  boiler  and 
steam-pipe  covering,  supplementing  his  recommendations  with  a  report 
of  results  of  trials  made  with  such  a  compound.  Some  of  the  trials 
were  made  on  railway  locomotives  when  subjected  to  constant  and 
heavy  vibrations,  and  after  two  years'  trial  the  material  was  found  to 
be  in  perfect  condition.    Mr.  Mitchell  also  suggests  the  use  of  mica 
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waste  for  ^reproofing,  and  for  iDSulating  cold-storage  chambers,  and  it 
is  possible  that  mica  waste  may  be  found  an  excellent  substitute  for 
asbestos  for  these  purposes. 

REVIEW  OF  THE  IXDUSTBY. 

While  the  value  of  the  output  in  1896  was  nearly  20  per  cent  more 
than  that  of  1895,  the  increase  can  hardly  be  considered  as  indicative 
of  any  real  improvement  in  the  condition  of  the  industry.  With  the 
exception  of  some  promising  developments  at  Shelby,  Cleveland  County, 
North  Carolina,  the  condition  of  the  industry  was  about  the  same  as 
reported  in  Mineral  Resources  for  1895.  The  mine  at  Shelby  was 
opened  in  July,  1896,  and  by  the  middle  of  March,  1897,  had  shipped 
30,00()  pounds  of  sheet  mica.  Some  of  the  mica  obtained  from  this 
mine  is  of  exceptionally  large  size  and  of  first  quality.  Mr.  J.  Shirley 
Smith,  owner  of  the  mine,  presented  to  the  Smithsonian  Institution, 
through  the  United  States  Geological  Survey,  some  sheets  of  mica 
fully  30  inches  in  diameter.  These  are  the  largest  pieces  ever  received 
by  the  Institution,  and  have  been  placed  on  exhibition  in  the  National 
Museum. 

In  other  portions  of  the  United  States  mica  mining  is  in  about  the 
same  condition  as  in  1895.  The  condition  of  the  industry  at  the  mines 
in  North  Carolina,  the  principal  source  of  supply,  has  not  been  one  to 
encourage  the  investment  of  large  capital  and  the  introduction  of 
modern  methods.  Chief  among  the  obstacles  to  large  investment  is 
the  general  uncertainty  as  to  the  character  of  the  deposits.  Mica 
occurs  in  pockets,  some  of  which  are  very  rich,  while  work  may  be 
carried  on  upon  promising  prospects,  for  weeks  or  months,  without 
finding  merchantable  mica.  Then,  too,  the  mica  regions  are  remote 
from  railroad  transportation.  All  of  the  mica  mined  in  North  Carolina, 
except  that  produced  at  Shelby,  is  hauled  over  mountain  roads  from 
25  to  50  miles  to  Asheville  or  Marion,  North  Carolina,  or  Johnson  City, 
Tennessee.  These  roads  are  always  bad.  In  rainy  weather  they  are 
])ractically  impassable,  and  the  rivers,  never  bridged,  are  frequently  too 
high  for  fording.  Mining,  therefore,  has  been  for  the  most  part  carried 
on  by  the  native  mountaineers  in  a  primitive  manner,  the  uncertainty 
of  reward,  but  chance  of  good  returns,  acting  as  a  sort  of  gambling 
incentive  to  effort.  Taken  as  a  whole,  it  is  doubtful  if  the  mica  mined 
in  North  Carolina  has  paid  average  daily  wages  for  the  labor  spent 
upon  it.  As  in  the  hunt  for  gold,  it  is  the  chance  of  an  occasional  rich 
find  which  induces  the  mining. 

The  conditions  at  present  are  not  so  favorable  as  they  were  fifteen  or 
twenty  years  ago,  for  since  primitive  methods  of  nnning  were  originally 
employed,  as  they  are  to-day,  the  future  of  a  mine  did  not  enter  into 
the  calculations  as  exploitation  proceeded,  and  the  result  naturally  was 
that  as  mines  were  deex>ened   the  work  became  more  difficult   and 
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expeDsive,  ea«h  pound  of  mica  costing  more  to  obtain.  Added  to  this, 
tlie  luiiiers  of  mica  bave  had  for  the  past  decade  to  contend  with  a 
formidable  competitor  in  the  mica  imported  from  India.  The  importa- 
tions of  India  mica  began  in  1884.  The  valiio  of  the  mica  imported 
in  the  fifteen  years  from  18(>9  to  1883,  inclusive,  averaged  (4,658,  Uie 
largest  value  being  in  1877,  wheu  $13,085  worth  of  mica  was  imported. 
The  valne  of  the  mica  imported  in  1883  was  $9,384.  Daring  1884  and 
1883,  when  Indiii.  mica  first  began  to  be  used  in  tbia  country,  the  value 
of  micii  imported  was  $!i8,;i84  and  $28,685,  respectively.  In  the  thir- 
teen years  from  1884  to  1896,  inclusive,  the  value  of  the  imports  has 
averaged  $112,072,  as  compared  with  $4,658  for  the  preceding  fifteeen 
years.  The  statistics  of  domestic  production  are  available  only  since 
1880.  From  1880  to  1884,  inclusive,  the  domestic  production  averaged 
$256,000  in  vulue  ivniiually.  Since  and  including  1885,  the  value  of  the 
domestic  production  has  averaged  $86,000  annually,  about  one-third  of 
what  it  was  prior  to  tbe  introduction  of  India  mica. 

Mica  was  on  the  free  list  prior  to  1891.  From  1891  to  1894,  and  for 
a  part  of  1805,  there  was  imimsed  a  duty  of  35  per  cent  ad  valorem. 
Under  the  "Wilson"  bill  the  tariff  was  reduced  to  20  per  cent.  The 
mica  producers  are  now  endeavoring  to  secure  a  specific  instead  of  au 
ad  valorem  duty.  They  claim,  and  with  some  degree  of  reason,  that 
only  experts  cau  place  ii  proper  valuation  on  mica.  This  is  especially 
true  when  the  mica  is  imported  in  rough  or  unmanufactured  condition. 
The  claim  is  made  that  the  imports  are  undervalued  and  that  tbe  sta- 
tistics of  the  valne  of  imported  mica  do  not  represent  the  real  value. 
The  prodni:ers  of  domestic  mica  also  assert  that  the  best  grades  of 
imported  mica  are  sold  as  North  Carolina  mica,  indicating  the  general 
superior  quality  of  the  home  product. 

Among  the  States  producing  mica  in  1896,  outside  of  North  Oaro- 
lina,  were  Idaho,  New  Hamjisbire,  South  Dakota,  Virginia,  and  Wyo- 
ming. Idaho  yielded  800  pounds  of  cut  mica,  worth  $800;  New  Hamp- 
shire's product  consisted  of  4,006  pounds  of  cut  mica,  valued  at  $l,li76, 
and  5  tons  of  scrap,  worth  $130;  South  Dakota  produced  8,100  pounds 
of  mica,  which  was  sold  uncut  for  $3,000;  Virginia  contributetl  1,.'>80 
pounds  oi  sheet  mica,  worth  $4,6t0,  and  41  tons  of  scrap,  valued  at 
$513;  Wyoming's  ploductwas  20  pounds  of  cut  mica,  worth  $00.  The 
total  value  of  the  product  of  these  five  States  was  $10,389,  making  the 
valne  of  North  Carolina's  output  $56,802,  or  84  per  cent  of  the  t<ital. 

Interest  has  been  created  in  the  discovery  of  some  mica  deposits 
about  half  a  mile  from  Bloomingdale  Station,  Passaic  County,  New 
Jersey,  on  the  line  of  the  New  York,  Susqnehanna  and  Western  Rnil- 
road.  Tbe  location  is  on  the  western  slope  of  what  is  known  as 
Federal  Hill,  Samples  of  this  mica  received  at  the  United  Stat«s  Geo- 
logical Survey  areof  an  olive-green  color  and  possess  a  toughness  char- 
acteristic of  Canadian  phlogopite,  which  is  used  extensively  for  elec- 
trical pur^wses.    The  samples,  however,  contain  cut  lines,  or  '^rulings," 
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which  would  render  it  unfit  for  many  purposes.  The  samples  were 
taken  from  material  obtained  near  the  surface,  and  it  is  possible  the 
objectionable  features  will  disappear  at  greater  depth. 

Other  States  in  which  mica  deposits  have  been  worked,  or  may  be 
worked  in  the  future,  but  from  which  no  production  was  reported  in 
1896,  are  Alabama,  Connecticut,  Georgia,  Kentucky,  Maine,  Massa- 
chusetts, Minnesota,  Nevada,  New  Mexico,  Pennsylvania,  and  Rhode 
Island. 


ASBESTOS. 


By  Edward  W.  Pabkeb. 


PRODUCTION. 

Compared  with  the  output  of  1895,  the  production  of  asbestos  in  1896 
shows  a  decrease  of  about  36  per  cent  and  a  decline  of  54  per  cent  in 
value.  In  1895  the  amount  of  asbestos  produced  in  the  United  States 
was  796  short  tons,  valued  at  $13,526.  The  product  in  1896  was  504 
short  tons,  worth  $6,100.  The  manufacturers  and  users  of  asbestos  in 
the  United  States  depend,  principally,  upon  the  mines  of  Canada,  as 
the  material  obtained  there  is  superior  to  the  American  product  for  the 
manufacture  of  textiles.  Canadian  ^'  asbestos,''  while  so  classed  com- 
mercially, is  in  reality  chrysotile,  a  fibrous  variety  of  serpentine.  It 
possesses  greater  strength  and  elasticity  and  has  a  finer  fiber  than  true 
asbestos,  which  is  usually  found  associated  with  soapstone.  Chrysotile 
also  possesses  the  same  heat-resisting  qualities  as  asbestos,  and  is 
altogether  much  to  be  preferred  for  many  purposes. 

Deposits  of  chrysotile,  similar  to  the  Canadian  mineral,  have  been 
found  in  the  United  States;  specifically,  one  in  Loudoun  County,  Vir- 
ginia, and  several  near  Casper,  Wyoming;  but  they  have  not  been 
sufficiently  exploited  to  prove  their  ability  to  supplant  the  Canadian 
article  in  the  market.  True  asbestos,  as  mined  in  the  United  States,  is 
of  value  in  the  manufacture  of  fireproofing  paints,  boiler  and  safe  pack- 
ing, and  for  other  purposes  where  fineness  of  texture  and  strength  of 
fiber  are  not  essential.  Deposits  of  this  material  are  found  in  many 
States,  but  usually  in  small  quantities.  Workable  deposits  are  found 
in  California,  Georgia,  Maryland,  Montana,  Oregon,  South  Dakota,  and 
Washington.  Most  of  them  have  produced  asbestos  in  the  past,  but  from 
one  cause  or  another  operations  have  been  suspended  in  all  but  two 
States — Georgia  and  South  Dakota.  The  Sail  Mountain  mines  in  the 
former  iState  produced  500  tons  in  1896,  and  4  tons  were  obtained  from 
the  recently  opened  mines  in  Lawrence  County,  South  Dakota,  by  the 
Bla(*.k  Hills  Asbestos  Company  of  Deadwood.  During  1896  new  dis- 
coveries of  asbestos  deposits  were  reported  in  Fulton  County,  Georgia; 
near  Grants  Pass,  Jackson  County,  Oregon;  in  the  vicinity  of  Lyman, 
Skagit  County,  Washington;  near  Badger  City,  Colorado;  in  the  West 
Gallatin  Basin,  .southern  Montana;   and  near  Hyattville,  Big  Horn 

County,  Wyoming. 
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The  following  table  exhibits  the  annual  production  of  asbestos  in  the 
United  States  since  1880,  with  the  value: 

Annual  production  of  asbestos  from  1880  to  1896, 


Year. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886- 
1887. 
1888. 


Qaantity. 


Short  tant. 

150 

200 

1,200 

1,000 

1,000 

300 

200 

150 

100 


Valoe. 


$4,312 

7,000 

36,000 

30,000 

30,000 

9,000 

6,000 

4,500 

3,000 


Year. 


1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


Quantity.   |       Value. 


Short  toM. 

30 

71 

66 

104 

50 

325 

795 

504 


$1,800 
4,560 
3,960 
6,416 
2,500 
4,463 

13,525 
6,100 


Comparing  the  above  table  with  that  of  the  table  of  imports,  which 
is  given  below,  it  will  be  seen  that  there  is  a  profitable  market  to  be 
supplied  with  domestic  fiber  if  any  be  found  which  is  equal  in  quality 
to  that  of  the  Canadian. chrysotile,  nearly  all  of  the  imports  into  the 
United  States  being  from  the  Canadian  mines. 

I^IPORTS. 

The  following  table  shows  the  value  of  asbestos  imported  since  1869: 

Value  of  asbestos  imported  from  1869  to  1896. 


Year  ended — 


June  30,  1869. 
1870. 
1871, 
1872. 
1873 
1874. 
1875. 
1876. 
1877. 
1878, 
1879 
1880. 
1881. 
1882. 
1883. 
1884. 


Unmanufac* 
tured. 


$18 

152 

4,706 

5,485 

1,671 

3,536 

3,204 

9,736 

27,  717 

15, 2a5 

24, 369 

48, 755 


Mannfao- 
tnred. 


Total. 


$310 

7 

12 


$310 

7 

12 


18 

152 

5,783 

5,881 

3,221 

•J,  yuo 

7,828 

9,736 

27,786 

15, 739 

24, 612 

49,940 
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Value  ofasb€$io8  imported  from  1869  to  i^Ptf— Continued. 


Year  ended— 


Dec.  31,  1885...^ 
1886.... 
1887.... 
1888.... 
1889.... 
1890.... 
1891.... 
1892.... 
1893.... 
1894.... 
1895.... 
1896.... 


Unmanufac- 
tured. 


$73,026 
134, 193 
140, 264 
168,584 
254,239 
252,557 
353, 589 
262, 433 
175,602 
240, 029 
225,147 
229,084 


Manofao- 
tured. 


$617 

932 

581 

8,126 

9,154 

5,342 

4,872 

7,209 

9,403 

15,989 

19, 731 

5,773 


Total. 


$73,643 
135, 125 
140, 845 
176, 710 
263,393 
257,899 
358,461 
269,642 
185,.005 
256, 018 
244, 878 
234,857 


CANADIAN   PRODUCTION. 

As  the  supply  of  asbestos  for  the  United  States  is  drawn  almost 
entirely  from  Canada,  the  following  table  of  production  for  that  country 
will  be  found  of  interest: 

Annual  product  of  atbeaios  in  Canada  eince  1879, 


Year. 

Quantity. 

Value. 

1 

Year. 

Quuitity. 

Value. 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

Tom. 

300 

380 

540 

810 

955 

1,141 

2,440 

3,458 

4,619 

$19, 500 

24,700 

35.100 

.  52,650 

68,750 

75, 079 

142, 441 

206, 251 

226, 976 

1888 

1889 

Tons. 
4,404 
6,113 
9,860 
9,279 
6,042 
6,473 
7,630 
8,756 
12, 250 

$255,007 
426, 554 
1, 260, 240 
999,978 
388,462 
313,806 
420,  825 
368, 175 
429,856 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

The  mining  and  preparation  of  asbestos  has  become  one  of  the  impor- 
tant industries  of  the  Province  of  Quebec.  Operations  were  begun 
there  in  1878,  but  only  50  tons  were  mined  in  that  year.  In  the  follow- 
ing year  300  tons,  representing  a  value  of  $19,500,  were  mined.  After 
this  the  product  increased  annually,  as  seen  in  the  above  table,  until 
1887,  when  4,619  tons,  valued  at  $226,976,  were  produced.  The  product 
in  1888  showed  a  slight  decrease  in  amount  and  an  increase  of  $28,031 
in  value.  The  most  prosperous  years  for  the  industry  were  1890  and 
1891,  when  the  output  was  9,860  and  9,279  tons,  respectively,  having  a 
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value  of  $1,260,240  and  $999,978.  The  largest  product  was  in  1896,  when 
the  amount  was  a  little  more  than  one-third  greater  than  in  1891,  but 
having  a  value  less  than  half  that  of  the  former  year.  The  comparatively 
small  value  does  not  necessarily  mean  greatly  reduced  profits.  During 
the  earlier  years  of  the  industry  operators  worked  to  a  considerable 
extent  in  the  dark.  Latterly,  improved  methods  of  mining  and  treat- 
men  t  have  lessened  the  cost  to  the  producer,  and  enabled  him  to  place  his 
product  on  the  market  at  lower  figures.  Competition,  however,  has  had 
no  little  effect  in  reducing  prices,  and  in  causing  operators  to  adopt 
modern  methods.  Although  the  district  in  which  asbestos  is  found  is 
quite  extensive,  nearly  all  of  the  asbestos  produced  comes  from  the 
mines  at  Thetford  and  Black  Lake,  two  stations  4  miles  apart  on  the 
Quebec  Central  Railway.  At  these  two  places  12  or  13  different  com- 
panies are  operating,  and  all,  with  few  exceptions,  are  fitted  with  the 
latest  machinery.  The  x>resent  output  could  probably  be  doubled  with- 
out increase  of  mechanical  appliances. 

Before  the  development  of  the  asbestos  mines  of  Quebec,  Italy  fur- 
nished the  markets  of  the  world.  The  Italian  asbestos  was  considered 
the  standard.  The  flossy  asbestos  fiber  used  extensively  in  gas  stoves 
is  from  the  northern  mountain  slopeof  the  Lusa  Valley  in  Italy.  Min- 
ing is  carried  on  at  a  height  of  from  6,000  to  10,000  feet  above  sea  level. 

The  Italian  asbestos  industry  is  on  the  decline.  Mining  is  very  diffi- 
cult and  expensive.  The  best  grades  have  become  very  scarce,  and  this, 
with  the  high  cost  of  mining  and  transportation,  militate  against  the 
industry.  In  fact,  at  the  present  time  consumers  of  asbestos  look  to 
Canada  almost  entirely  for  their  supply,  although  European  consumers 
procure  some  fiber  from  the  recently  discovered  deposits  in  eastern 
Eussia  and  Eussian  Siberia,  and  large  quantities  arerepoi-ted  as  exist- 
ing in  South  Africa.  The  Eussian  deposits  are  said  to  be  of  enormous 
extent,  but  the  fiber  is  of  inferior  quality  when  compared  with  the 
Canadian,  with  which  it  is  mixed  when  making  textile  ])roduets.  The 
Canadian  asbestos  possesses  all  the  qualities  to  meet  the  requirements 
of  the  many  new  and  exacting  uses  to  which  it  is  applied. 

SOME  USES  FOR  ASBESTOS.^ 

The  process  of  manufacture  is  intensely  interesting,  more  especially 
from  the  fact  that  as  the  industry  is  constantly  entering  upon  novel 
phases,  new  methods  of  treatment  and  special  machinery  have  to  be 
devised.  One  of  its  special  uses  is  for  wall  plaster.  This  is  a  new 
application  which  will  have  a  distinct  effect  in  modifying  the  practice 
of  indoor  plastering.  Instead  of  the  ordinary  tedious  and  elaborate 
preparation  of  studs  and  strips,  and  the  use  of  inferior  and  dust-creat- 
ing mortar,  with  its  after  scoring,  which  is  necessary  to  give  cohesion 
to  the  final  coat  of  plaster  of  paris,  a  single  coating  of  the  asbestos  is 
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laid  oil.  It  has  a  glossy  surface  that  will  not  crack,  as,  while  firm,  it 
is  perfectly  flexible.  It  can  be  put  on  the  raw  brick ;  and  a  room  of 
whi(;h  the  walls  have  been  built  in  the  morning  can,  before  night,  have 
a  smoothly  finished  interior  surface,  shining  like  glass  and  hard  as  a 
rock.  A  kindred  application  of  asbestos  is  now  coming  into  vogue  in 
the  shape  of  uninflammable  decorations  for  walls  and  ceilings.  These 
are  used  a  great  deal  for  the  saloons  of  steamships.  They  are  embossed 
in  very  beautiful  designs,  and  can  be  treated  with  gold,  varnish,  lac- 
quers, or  any  other  substance,  for  the  enhancement  of  their  ornamental 
effect. 

Firemen  clad  in  asbestos  clothing  and  masks,  as  are  those  of  London 
and  Paris,  can  approach  very  close  to  the  hottest  flame  with  comparative 
impunity.  Asbestos  fireproof  curtains  have  reduced  the  mortality  of 
theater  fires  in  a  very  appreciable  degree.  In  torpedoes,  the  diflftculty 
of  dealing  with  the  charges  of  wet  gun  cotton  is  overcome  by  inclosing 
them  in  asbestos,  the  employment  of  which  has  also,  in  a  great  measure, 
brought  the  dynamite  shell  to  its  present  efticiency.  Asbestos  is  made 
into  a  cloth  available  for  aeronautical  purposes.  A  balloon  made  of 
this  uninflammable  material  escapes  one  of  the  most  terrible  dangers 
to  which  an  ordinarily  constructed  balloon  is  liable.  Probably  one  of 
the  first  applications  of  asbestos  in  this  country  was  to  roofing.  To 
buildings  covered  with  this  material  the  shower  of  sparks  from  a  neigh- 
boring conflagration  involves  no  danger.  The  fact  that  woodwork  can 
by  its  use  be  made  uninflammable  has  come  to  be  an  important  factor 
in  the  insurance  of  buildings.  One  of  the  largest  branches  of  asbestos 
manufacture  is  that  of  sectional  cylinders  for  pipe  coverings  for  retain- 
ing the  heat  of  steam  and  other  pipes,  felt  protective  coverings  for  boil- 
ers, frost-proof  protections  for  gas  or  water'  pipes,  and  cement  felting, 
which  can  be  laid  on  with  a  trowel,  for  the  covering  of  steam  i>ipes, 
boilers,  or  stills.  In  some  of  these  cases,  where  it  is  only  necessary  to 
retain  the  heat,  the  asbestos  is  mixed  with  other  substances,  bat  where 
the  protection  must  be  fireproof  as  well  only  asbestos  is  used. 

The  utility  of  such  a  covering  is  well  illustrated  in  the  heating  system 
of  railway  cars.  The  main  pipe  from  which  the  individual  cars  draw 
their  respective  heat  supplies  by  side  mains,  if  not  covered  with  asbes- 
tos, would  lose  a  large  proportion  of  its  caloric  from  the  rapid  motion 
of  the  car  through  the  air.  An  interesting  innovation  in  this  class  of 
manufacture  is  asbestos  sponge.  It  is  not  generally  known  that  sponge 
has  great  powers  of  fire  resistance.  The  discovery  was  made  accident- 
ally not  long  ago,  and  the  result  was  that  a  consignment  of  scraps  of 
sponge  picked  up  on  the  southern  coasts  was  ordered  for  experimental 
purposes.  The  sponge  was  finely  comminuted  and  mixed  intimately 
with  asbestos  fiber.  The  combination  was  found  so  successful  for  any 
covering  which  had  to  be  fireproof  as  well  as  heat  proof  that  the 
material  has  become  standard.  Being  full  of  air  cells,  it  necessarily 
makes  an  excellent  nonconductor.     Another  very  ext^isive  department 
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in  asbestos  manufacture  is  tliat  of  packings.  Of  these  there  are  an 
infinite  number  of  forms.  In  these  days  of  high  pressures  and  ocean 
records  it  is  of  supreme  importance  to  marine  engineers  that  they 
should  have  jointing  and  packing  materials  on  which  absolute  reliance 
can  be  placed.  In  order  to  meet  modern  exigencies  every  possible 
form  of  packing  has  been  constructed,  particularly  with  asbestos  and 
metallic  wire,  and  with  asbestos  and  rubber  cores  for  gland  packing. 
The  making  of  asbestos  paper  varies  from  the  building  up  of  the 
thickest  millboard  to  the  production  of  a  writing  paper  which,  from 
its  indestructibility,  is  invaluable  in  case  of  fire  for  preserving  charters, 
policies,  agreements,  and  other  important  documents. 

To  the  electrical  engineer  asbestos  is  absolutely  indispensable.  Many 
parts  of  electrical  devices  and  machinery  and  wires  through  which  the 
electric  current  passes  become  heated,  and  were  it  not  for  the  elec- 
trical insulation  and  heat-resisting  qualities  which  asbestos  possesses 
the  apparatus  would  be  completely  destroyed,  particularly  in  the  case 
known  to  electricians  as  "short  circuiting."  For  such  purposes  it  has 
been  found  advisable  to  combine  asbestos  with  rubber  and  other  gums, 
and  this  combination  is  now  used  universally  for  not  only  electrical, 
but  also  steam  and  mechanical,  purposes. 

A  considerable  part  of  an  asbestos  factory  is  devoted  to  weaving, 
the  asbestos  being,  first  drawn  into  thread  for  that  purpose.  Here 
again  is  an  apparently  endless  diversity.  There  is  the  fireplace  curtain 
blower,  which,  with  an  automatic  spring-roller  attachment,  takes  the 
place  in  the  frame  of  the  fireplace  of  the  less  sightly  sheet- iron  blower; 
and  filtering  cloths  for  many  purposes,  from  straining  molten  metal  to 
clarifying  saccharine  juices  in  beet-root  sugar  refineries.  A  cloth  is 
made  for  straining  and  filtering  acids  and  alkalies  in  chemical  labora- 
tories. This  is  specially  useful  when  the  liquid  to  be  treated  is  of  a 
caustic  or  strongly  acid  nature.  The  filter  can  be  thrown  in  the  fire, 
and  after  the  residual  matter  has  been  consumed  the  web  is  as  good 
as  new.  For  filtering  purposes  generally,  asbestos  has  a  unique  adapt- 
ability, and  in  tropical  countries  it  is  held  in  grateful  estimation  as  a 
cooler  and  purifier  of  water.  The  newest  departure  in  the  asbestos 
field  is  the  construction  of  electro-thermic  apparatus.  The  heating 
effect  of  the  electric  current  is  utilized  by  embedding  the  wire  in  an 
asbestos  sheet  or  pad.  The  pad  is  used  by  physicians  and  nurses  for 
maintaining  artificial  heat  in  local  applications,  and  is  said  to  be  already 
largely  used  in  hospitals.  Another  application  of  the  same  principle 
is  to  car  heaters.  A  sheet  of  asbestos  with  the  embedded  wires  is 
clamped  between  two  thin  steel  plates,  and  the  portable  heater  thus 
provided,  or  a  series  if  need  be,  is  connected  to  the  car  circuit  quickly 
and  easily.  It  gives  an  even  and  healthful  heat,  and  can  be  so  regulated 
as  not  to  overheat  the  car. 
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ASBESTOS  MINING  AND  DRESSING. 

Mr.  H.  Nelles  Thompson,  of  the  McGill  University,  Montreal,  has 
contributed  to  the  Canadian  Mining  Eeview  the  following  description 
of  the  methods  of  mining  and  dressing  asbestos  at  King  Brothers'  mines, 
Thetford.  The  methods  ased  by  other  companies  differ  only  in  minor 
details,  such  as  the  use  of  steam  instead  of  compressed  air,  different 
makes  of  drills  or  patterns  of  cars,  etc.  This  may  be  taken  as  repre- 
senting the  methods  employed  throughout  the  district: 

Canadian  aabestos,  aa  is  now  pretty  well  known,  is  not  the  asbestos  proper  of  the 
mmeralogisty  which  is  a  variety  of  hornblende,  bnt  is  a  fibrous  form  of  serpentine 
called  chrysotile.  It  is  an  hydrated  silicate  of  maf^esia,  and  is  easily  distinguished 
from  asbestos  proper  by  its  yielding  water  when  heated  in  a  closed  tube.  It  occurs 
in  that  part  of  the  great  serpentine  belt  of  the  eastern  townships  which  extends  from 
the  township  of  Bronghton  on  the  northeast  to  that  of  Ham  on  the  southwest,  and 
includes  the  townships  of  Thetford,  Coleraine,  Ireland,  and  Wolfstown.  The 
asbestos-bearing  serpentine  is  from  10  to  100  feet  wide,  and  contains  veins  varying 
from  a  mere  thread  up  to  4  inches  in  width,  and  which  intersect  the  mass  of  rock  in 
every  conceivable  direction. 

Asbestos. mining  at  Thetford  is  conducted  wholly  by  quarrying.  The  quarries  are 
in  some  cases  from  70  to  120  feet  deep.  Drilling  is  carried  on  by  means  of  compressed 
air,  the  form  of  drill  used  being  Rand's  Little  Giant,  No.  3,  working  at  a  pressure 
of  about  80  pounds  to  the  square  inch.  The  steel  used  is  l^-inch,  and  has  an  X-shaped 
bit.  Holes  are  drilled  from  8  to  12  feet  in  depth,  and  an  average  day's  work  of  ten 
hours  is  about  60  feet.  Dualiu,  which  contains  40  per  cent  nitroglycerin,  is  the 
explosive  used  for  blasting.  The  holes  are  about  one-third  filled  with  this,  and  then 
tamped  lightly  with  loose  borings,  by  means  of  a  wooden  rod.  The  firing  is  done 
with  a25-hole  ''pull-up"  battery,  several  holes  being  connected  in  series,  and  thus 
fired  simultaneously.  In  block  holing,  i.  e.,  blasting  detached  blocks  of  rock  which 
are  too  large  to  be  conveniently  handled,  hand  drilling  yrith  five-eighths  inch  steel 
is  employed,  and  the  holes  are  fired  by  fuse. 

Pumping  is  a  very  small  item  in  the  expenses  of  the  mine,  as  very  few  springs  are 
met  with,  and  the  surface  water  which  falls  into  the  pit  is  quiclcly  disposed  of  by 
steam  pumps. 

Hoisting  from  the  pit  is  accomplished  by  boom  derricks,  the  boom  being  usually 
about  50  feet  long.  Copeland  &  Bacon  hoists  are  Uhod  to  operate  the  derricks. 
These  are  driven  by  compressed  air  conveyed  from  a  Rand  duplex  compressor  by  a 
4-inch  wrought-iron  pipe.  This  method  of  working  the  hoists  is  found  to  be  much 
more  convenient  than  that  by  steam,  as  work  is  kept  up  to  some  extent  mo-st  of  the 
winter.  Cable  derricks  are  now  being  used  by  the  BelVs  Asbestos  Company  in  addi- 
tion to  the  ordinary  boom  derricks.  These  consist  of  a  mast  with  a  2-inch  to  3-inch 
steel  cable  stretched  from  it  across  the  pit.  A  traveler  runs  on  this  cable,  and  hoist- 
ing may  take  place  from  any  point  of  the  pit  directly  below  the  cable.  This  system, 
although  often  slower  than  the  boom  derrick,  presents  many  a<l  vantages,  as  the 
cable  may  be  stretched  a  distance  of  over  400  feet,  and  its  anchorage  is  easily  moved. 

The  ropes  used  in  hoisting  are  generally  of  thiee-fourths-inch  steel,  and  last  about 
two  years  when  properly  cared  for.  The  cages  or  baskets  are  of  wood,  iroubound 
and  with  iron-lined  bottoms.  They  measure  about  4^  by  6  by  1  feet  and  are  open  at 
the  front.  They  have  a  piece  of  metal  rail  fastened  across  the  bottom  on  the  out- 
side, which  fits  into  a  groove  when  landed  on  the  cars.  A  load  for  one  of  the  baskets 
is  from  1  to  2  tons. 

A  simple  type  of  side-dumping  car  is  used.  This  consists  of  a  platform  car  with 
pieces  of  wood  fastened  across  the* top.    The  loaded  basket  hoisted  from  the  pit  is 
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landed  on  the  oar.  £aob  car  holds  two  baskets,  which  empty  on  opposite  sides.  A 
carload  is  thns  from  2  to  4  tons,  as  each  basket  load  is  from  1  to  2  tons,  as  previously 
stated. 

The  car  being  loaded  rans  down  a  trestle,  bnilt  on  a  grade  of  about  I  in  16,  passes 
the  dressing  establishment,  or  ''mill "  as  it  is  called,  and  empties  at  the  dump.  The 
loads  containing  asbestos  are  discharged  upon  the  trestle  in  the  rear  of  the  mill. 
This  material  is  then  shoveled  down  a  chute  into  an  iron  self-dumping  skip.  This, 
when  loaded,  is  hoisted  np  an  incline  of  about  45  degrees  to  the  top  story  of  the 
mill,  by  means  of  a  small  friction  hoist,  and  dumped  in  front  of  the  crusher.  The 
empty  cars  are  brought  back  to  the  quarry  by  horse. 

At  the  dump  several  boys  are  employed  hand  cobbing,  as  many  pieces  of  the  waste 
rock  have  asbestos  still  attached  to  them  in  small  quantities. 

Before  describing  the  ''dressing/'  a  few  words  on  grading  are  necessary.  This  is 
done  in  five  qualities:  (1)  No.  1  being  the  longest  fiber,  from  three-fourths  inch  np, 
and  especially  valuable  for  spinning.  (2)  No.  2  from  one-half  up  to  three-fourths 
inch,  also  used  for  spinning.  (3)  No.  3,  shorter  than  No.  2  and  used  in  the  manu- 
facture of  millboard,  etc.  (4)  "Waste"  (not  to  be  confounded  with  the  term  waste 
rock  previously  employed),  consisting  of  still  shorter  pieces  of  fiber  mixed  with  a 
large  proportion  of  serpentine  sand,  and  used  in  manufacture  of  bricks,  cements,  etc. 
(5)  Fiber,  a  very  soft  variety  almost  free  from  rock,  and  used  for  purposes  such  as 
steam  packing. 

The  crude  material  is  first  put  through  a  Blake  crusher,  the  jaws  of  which  are  sst 
at  three-fourths  of  an*inch.  From  the  crusher  it  goes  on  to  an  inclined  one-sixteenth- 
inch  mesh'  preliminary  screen.  Thence  it  goes  to  a  traveling  picking  table,  which 
has  a  division  along  its  center.  Here  boys  are  busily  engaged  removing  the  barren 
rock  to  one  side,  and  that  containing  asbestos  to  the  other.  At  the  end  of  the  table 
the  former  drops  into  a  chute,  while  the  latter  falls  on  to  a  carrier  and  is  conveyed 
to  the  rolls.  These  are  of  the  geared  Cornish  type.  Their  springs  are  adjusted  so 
as  not  to  exert  too  great  a  pressure  between  the  faces  of  the  rolls,  as  this  would  cause 
the  rock  passing  through  to  cut  the  fibers.  From  the  rolls  the  stu£f  passes  over 
inclined  screens  shaken  by  an  eccentric,  this  being  arranged  in  the  following  order, 
viz:  One-sixteenth,  one-half,  and  three-fourths  inch.  From  the  preceding  remarks 
on  grading,  the  object  of  this  arrangement  becomes  apparent;  the  waste  dropping 
through  the  one-sixteenth-inch  mesh,  No.  3  through  the  one-half  inch,  No.  2  through 
the  three-fourths,  and  No.  1  over  the  end.  The  waste  from  the  one-sixteeuth-inch 
mesh  screen  is  conveyed  by  a  chain  elevator  to  the  waste  box.  No.  2,  to  insure  a 
more  uniform  product,  is  screened  a  second  time  on  a  one-fourth-inoh  mesh  screen 
and  the  screenings  from  this,  consisting  of  pieces  of  serpentine  with  asbestos  attached, 
are  put  through  the  process  for  obtaining  the  fiber. 

The  plant  for  this  consists  of  a  cyclone  mill  opening  on  to  a  screen.  This  screen 
has  11  meshes  to  the  inch,  is  covered  for  about  two-thirds  of  its  length,  and  is  sus. 
pended  from  the  ceiling  of  an  air-tight  room  by  four  hickory  rods.  Over  the  lower 
end  of  it  hang^  a  funnel,  connected  by  pipe  with  a  circular  blowing  machine  on  the 
next  fioor.  From  the  blower  a  pipe  runs  to  a  small  room  above,  the  window  of  which 
is  covered  by  a  fine  screen. 

The  material  being  shoveled  into  the  cyclone,  which  is  run  at  the  high  speed  of 
2,300  revolutions  per  minute,  is  caught  by  two  whirlwinds  revolving  in  opposite  direc- 
tions, and  the  pieces  of  material  thus  become  pulverized  by  attrition.  The  lumps  of 
serpentine  being  broken  up  by  this  means  the  fiber  is  freed  and  both  pass  together 
to  the  screen,  where  most  of  the  pulverized  rock  is  shaken  out;  the  rest  passes  over 
the  end  of  the  screen,  while  the  fiber  is  sucked  up  through  the  funnel  by  the  blower, 
which  makes  2,700  revolutions  per  minute,  and  is  blown  into  the  room  above,  the 
screen  on  the  window  preventing  it  from  being  blown  outside.  About  35  per  cent  of 
the  material  put  through  this  process  is  obtained  as  fiber. 

The  different  grades  are  put  up  in  bags  of  100  or  200  pounds  and  shipped  by  the 
Quebec  Central  Railway. 
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The  material  from  the  dressiDg  estahlishment  is  pnt  through  a  machine  for  the 
purpose  of  separating  the  fibers  from  one  another  and  from  the  nonflbrons  material, 
a  quantity  of  which  is  still  present. 

One  form  of  this  machine  consists  of  two  rollers  covered  with  teeth,  reyolving 
usually  at  equal  peripheral  speeds,  and  at  the  same  time  having  a  sideways  motion 
in  relation  to  one  another.  By  the  pressure  the  fibers  are  loosened,  and,  being 
loosened,  are  combed  apart  by  the  reciprocating  motion.  After  this  operation  there 
is  nothing  special,  the  long  fiber  being  spun  and  woven  as  any  other  textile,  and  the 
short  fiber  being  treated  like  paper  pulp. 

An  interesting  feature  of  the  Canadian  asbestos  industry  in  1896  was 
the  purchase  of  the  old  Jel&ey  mine  at  Danville  by  a  new  organization 
known  as  the  Asbestos  and  Asbestic  Company,  Limited,  of  London. 
The  new  company  is  supplied  with  abundant  capital  and  has  spent  large 
sums  of  money  in  erecting  a  suitable  plant  fitted  with  all  modern  appli- 
ances for  mining  and  treating  the  product.  It  is  stated  that  before 
putting  in  their  machinery  the  company  had  obtained  contracts  for 
marketing  5,000  tons  a  year,  the  bulk  of  which  goes  to  the  H.  W.  Johns 
Manufacturing  Company,  of  New  York  City. 

ASBESTOS  IN  SOUTH  AFRICA. 

Large  deposits  of  asbestos  have  recently  been  found  in  Cape  Colony, 
many  claims  being  made  for  its  quality  and  special  adaptability  for  cer- 
tain purposes.  It  is  said  to  be  different  from  Russian,  Italian,  or 
Canadian  asbestos,  in  that  it  is  blue  in  color  and  considerably  lighter. 
The  fiber,  it  is  claimed,  is  of  great  tensile  strength,  and  can  be  spun 
into  netting  twine,  cordage,  and  ropes,  having  two  thirds  the  tensile 
strength  of  hemp.  Special  stress  is  made  on  its  availability  for  ropes 
to  be  used  in  mines.  Ropes  made  of  it,  according  to  the  testimony 
given,  will  withstand  influences  that  speedily  destroy  hempen  ropes 
and  cables.  Changes  from  wet  to  dry,  conditions  of  heat,  extreme 
heat  or  extreme  cold,  alkalies,  chemical  fumes,  the  acid  water  of  mines, 
and  rot  are  alike  powerless  to  attack  these  ropes.  In  India  and  other 
hot  countries  ropes  of  hemp  or  other  organic  material  are  frequently 
destroyed  by  ants.    Asbestos  ropes  have  no  attractions  for  them. 
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The  utilization  of  graphite  in  the  manufacture  of  crayons,  lead  pen- 
cilSy  lubricants,  and  crucibles  is  so  well  known  as  to  need  no  extended 
notice  in  this  report.  Its  use  as  a  base  for  paint  is  receiving  particular 
attention  at  the  present  time.  Such  a  paint  is  not  intended  to  supplant 
the  ordinary  pigments  in  covering  wood  surfaces,  but  as  a  protective 
covering  for  iron  and  other  metal  substances.  Especial  mentis  claimed 
for  it  in  covering  boiler  stacks  and  tubes.  Specimens  of  iron  cut  from 
a  boiler  stack  covered  with  this  paint,  which  have  been  in  use  three 
years,  have  shown  no  appreciable  deterioration.  Materials  protected 
with  this  have  also  been  subjected  to  acid,  alcohol,  boiling  beer,  boiling 
brine,  ammonia,  and  other  severe  tests  without  injury. 


MINERAL  PAINTS 


By  Edward  W.  Parker. 


MINERAIiS  USED  AS  PIGMENTS. 

In  eluded  under  this  heading  are  those  mineral  substances  mined  and 
prepared  primarily  as  pigments.  They  consist  of  iron  ores  (usually 
hematites)  which  are  ground  and  used  in  the  manufacture  of  red  and 
brown  pigments,  and  which  are  not  included  in  the  production  of  iron 
ores  for  iron  making;;  clay  and  other  earths  containing  iron,  used  in 
making  yellow  and  brown  x>ign]ents,  such  as  ocher,  umber,  sienna,  etc.; 
barytes  (barium  sulphate)  or  "heavy  spar,"  used  as  a  substitute  for  or 
an  adulterant  of  white  lead;  slate,  or  shale;  soapstone;  asbestos; 
graphite;  and  a  pure  form  of  gypsum  producing  terra  alba.  All  of 
these  pigments  are  made  directly  from  the  crude  minerals  and  may  be 
considered  natural  pigments.  It  is  not  always  possible,  however,  to 
segregate  the  amount  of  soapstone,  asbestos,  and  graphite  which  goes 
into  paint,  and  when  such  is  the  case  reports  of  the  product  are  included 
in  the  papers  relating  to  those  subjects.  Venetian  red,  obtained  from 
iron  sulphate  by  roasting,  is  also  included  among  the  mineral  paints, 
as  the  amonnt  of  iron  so  consumed  is  so  small  when  compared  with  the 
iron  product  that  it  would  not  affect  the  total.  Zinc  white  is  produced 
directly  from  the  ores,  and  properly  belongs  in  the  product  of  pigments. 

To  the  above  should  be  added  the  preparations  made  from  pig  lead, 
namely,  white  lead,  red  lead,  litharge,  and  orange  mineral  j  also,  ver- 
milion, made  from  quicksilver;  chrome  yellow,  made  from  potassium 
bichromate;  blanc  fixe,  made  by  treating  barium  carbonate  with  sul- 
phuric acid  and  precipitating  artificial  barytes.  The  bases  from  which 
these  pigments  are  obtained  are  included  in  the  production  of  pig  lead, 
quicksilver,  chromium,  etc.,  and  the  pigments  themselves  being  the 
Results  of  chemical  decomposition  and  combination,  are  not  included 
in  the  <<  mineral  paints."  It  has  also  been  customary  to  treat  barytes 
separately.    This  custom  is  adhered  to  in  this  report. 
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PRODUCTION. 

The  prodnct  of  graphite  in  the  United  States  in  1896  consisted  of 
535,858  ponuds  from  Ticonderoga,  New  York,  100  tons  from  Baraga 
County,  Michigan,  and  660  tons  of  graphite  and  graphitic  coal  from 
near  Providence,  Rhode  Island.  The  entire  outpat  was  valued  at 
$48,460,  against  a  value  of  $52,582  in  1895,  when  644,700  pounds  were 
shipped  from  Ticonderoga,  and  3,793  short  tons  were  mined  in  Rhode 
Island,  Michigan,  Alabama,  and  North  Carolina.  The  two  last-men- 
tioned States  did  not  contribute  to  the  product  in  1896. 

The  Rhode  Island  product  is  used  in  the  manufacture  of  crucibles, 
paints,  roofing  material,  etc.;  the  Michigan  output  is  used  almost  ex- 
clusively for  making  graphite  paint,  while  the  Ticonderoga  graphite 
goes  into  the  manufacture  of  crayons,  lead  pencils,  crucibles,  lubricants, 
paints,  and  all  other  purposes  for  which  graphite  is  used.  The  follow- 
ing table  shows  the  annual  production  of  graphite  since  1880 : 

Production  of  graphite  since  1880. 


Year. 


ISSCponnds. 
1881.. ..  do... 

1882 do... 

1883 do... 

1884....  do... 

1885 do... 

1886....  do... 

1887 do... 

1888....  do... 
1889 


QaanUty. 

Valae. 

622,500 

$49,800 

400,000 

30,000 

425,000 

34,000 

575, 000 

46,000 

500,000 

35,000 

327,883 

26,231 

415, 525 

33,242 

416,000 

34,000 

400,000 

33,000 

72,662 

• 

Tear. 


1890 

1891..  pounds.. 
1892. ...do  .... 
1893 do  .... 

Xo«74  ....  CIO  .... 

imi-y^"  •••• 

I  snort  tons 
rpoands... 
I  short  tons 


Qumtity. 


1, 559, 674 

1, 398, 365 

843, 103 

918,000 

644,700 

2,793 

535,858 

760 


Valae. 


$77,500 

110,000 

87,902 

63,232 

64,010 

52,582 
48,460 


IMPORTS. 

As  will  be  seen  in  the  following  table,  when  compared  with  the  imports 
the  value  of  the  domestic  product  is  small,  though  there  was  a  consid- 
erable decline  in  the  imports  in  1894  and  1895.  The  imports  of  1896 
exceeded  those  of  1894  and  1895  combined.  From  1890  to  1893  the 
amount  of  graphite  imported  ranged  from  212,360  hundredweight  in 
1891  to  288,740  hundredweight  in  1893,  the  average  for  four  years 
1832 
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being  247,649  hundredweight,  or  12,382  tops,  the  average  value  being 
$670,745.  The  average  value  per  pound  for  the  four  years  was  2.7  cents. 
In  1894  the  imports  amounted  to  5,814  long  tons,  equivalent  to  13,023,360 
pounds,  valued  at  $225,720,  or  about  1.7  cents  per  pound.  In  1895  the 
imports  were  8,814  long  tons,  or  19,743,360  pounds,  worth  $260,090,  or 
about  1.3  cents  per  pound.  The  imports  in  1896  were  15,225  long  tons, 
or  34,104,000  pounds,  valued  at  $437,159,  or  about  the  same  per  pound 
as  the  previous  year. 

Graphite  imported  into  the  United  Statee  from  1867  to  1896. 


Year  ended— 


June  80, 1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 

Deo.  31,  1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 


UnmanufAotared . 


QnaaUty. 


Owt. 

27,113 

68,620 

74,846 

80,795 

51,628 

96,381 

157,539 

111,  992 

46,492 

50,589 

75,361 

60,244 

65,662 

109,908 

150,927 

150,421 

154,893 

144,086 

110, 462 

83,368 

168,841 

184, 013 

177, 381 

255,955 

212,360 

233,540 

288,740 

a  5, 814 

a  8, 814 

a  15, 225 

o  Long  tons. 


Value. 


$54 
149, 
351 
269, 
136, 
329 
548 
382, 
122, 
150, 
204 
154 
164 
278 
381 
363 
361 
286 
207 
164 
331 
353 
378 
594 
555 
667 
865 
225 
260, 
437 


131 
083 
004 
291 
200 
030 
613 
591 
050 
709 
630 
757 
013 
022 

835 
949 
393 
228 
111' 
621 
990 
057 
746 
080 
775 
379 
720 
090 
159 


Manufac- 
tared. 


$833 
3,754 


17,605 
18,091 
16,909 
24,637 
22,941 
31,674 
25,536 
21, 721 
1,863 


Total. 


$54,131 
149,083 
351,004 
270,124 
139,954 
329,030 
548,613 
382,591 
122,050 
168, 314 
222,721 
171,666 
188,650 
300,963 
413, 640 
389,371 
383,670 
288,256 
207,228 
164,  111 
331, 621 
353,990 
378,057 
594, 746 
555,080 
667,775 
865,379 
225,720 
260,090 
437, 159 


i 
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The  production,  by  States,  in  1895  is  shown  in  the  following  table : 

Production  of  ocher,  umher,  and  timina  in  1895,  by  States, 


SUte. 

Ocher. 

Umber. 

Sienna. 

Short  tons. 

Value. 

Short  tons. 

Value. 

Short  tons. 

Valnft. 

California 

Georgia 

Missouri 

Pennsylrania  .. 
Other  States  (d) 

Total 

375 
2,105 
1,065 
6,800 
1,700 

$2,800 
31,080 
9,468 
74,300 
21,680 

(a) 
5  320 

(a) 
5  $4, 350 

o275 

o$6,950 

12,045 

139, 328 

320 

4,350 

275 

6,950 

a  Included  in  Pennsylvania. 
b  Includes  Missouri  and  New  Tork. 
e  Includes  New  York. 

d  Alabama,  Iowa,  Maryland,  New  York,  Vermont,  Virginia,  and  Wisconsin,  having  each  but  one 
establishment. 

For  the  purposes  of  comparison  the  production  for  the  past  eight 
years  is  shown  in  the  following  table.  Prior  to  1889,  when  the  statis- 
tics were  compiled  for  the  Eleventh  Census,  the  production  for  each 
State  was  not  published: 

Production  of  ocher,  umber ,  and  sienna  from  1889  to  1896,  by  States. 


State. 

1889. 

1890. 

1891. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Alabama 

Colorado 

Georgia 

Maryland 

Massachnsetts.. 
Missouri  ....... 

Short  tons. 

336 

50 

2,512 

616 

80 

$3,500 

150 

29,720 

12,000 

750 

Short  tons. 
350 
1,000 
800 

$4,100 
15,000 
12,800 

Short  tons. 
524 

$5,840 

600 

9,000 

300 
2,200 

2,700 
30,000 

300 

1,850 

600 

2,700 

27,500 

7,200 

New  Jersev 

Vat^  York 

365 
4,173 

4,493 
61, 458 

Pennsylvania  .. 

Vermont 

Virginia 

Wisconsin 

Other  States .... 

7,922 

1,884 

1,658 

100 

103, 797 

7,800 

18. 755 

1,000 

4,535 

935 

1,950 

56,588 
11,095 
29,900 

1,367 

22,972 

a7,000 

84,000 

a7,000 

84,000 

Total 

15, 158 

177, 472 

17,555 

237, 523 

18,294 

233,823 

a  Includes  all  of  Maryland  and  estimated  product  of  some  firms  in  other  States  not  reporting. 
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Production  ofoeher,  umber,  and  iiennafrom  1889  to  1896,  by  States — Continued. 


State. 

1892. 

1893. 

1894. 

Qoantity. 

Yaltie. 

Qaantity. 

Value. 

Quantity. 

Value. 

Alabama 

Georgia 

Maryland 

Massachasetts.. 

Missoari 

New  Jersey 

Pennsylvania  .. 

Vermont 

Virginia 

Other  States  . . . 

Short  tons. 
375 
1,748 

i;ooo 

46 
1,922 

175 
7,055 

544 
1,500 

$4,050 
26,800 
10,000 
418 
28,220 

3,600 
90,755 

5,731 
23,500 

Short  tons. 
350 
2,600 

$3,000 
39,000 

Short  tons. 

1,690 

$17, 840 

555 

5,413 

1,800 

23,160 

5,375 
523 

71^575 
5,280 

4,975 
336 

47,830 
3,384 

a  1, 744 

17,560 

61,392 

11,801 

Total  .... 

14,365 

193. 074 

11, 147 

141, 828 

10, 193 

104, 015 

State. 

1895. 

1896. 

Qaantity. 

Valae. 

Quantity. 

Value.      1 

Georgia 

Missouri 

Short  tons. 

2,105 

1,065 

c7,395 

d2,075 

$31,080 

9,468 

85,600 

24,480 

Short  tons. 
2,981 

$28,005 

Pennsylvania - 

•c3,486 
8,167 

34,880 
81.  R.^^ 

Other  States 

Total 

yjf  ■**'■          1            —  — f  — "«' 

12,640 

150, 628 

14,634 

144, 520 

0 

a  Includes  Kentucky,  Maryland,  Massachusetts,  and  Virginia. 

6 Includes  Alabama,  Kentucky,  Maryland,  Massachusetts,  Virginia,  and  Wisconsin. 

e  Includes  Missouri's  and  New  York's  product  of  umber  and  sienna. 

d Includes  Alabama,  California,  Iowa,  Maryland,  New  Tork,  Vermont,  Virginia,  and  Wisconsin 

Annual  production  of  ooheVf  etc,  since  1884. 


Year. 

Quantity. 

Value. 

1 

Year.                    Quantity. 

Value. 

1884 

Short  tons. 

7,000 

3,950 

6,300 

8,000 

10,000 

15, 158 

17, 555 

$84,000 

43, 575 

91, 850 

75,000 

120, 000 

177,  472 

237, 523 

1891 

Short  tons. 
18.294 

$233, 823 
193, 074 
141,828 
104, 015 
150, 628 
144, 520 

1885 

1892 

14,  sm 

11, 147 
10, 193 
12,640 
14,634 

1886 

1893 

1887 

1888 

1889 

1890 

1     1894 

1895 

1896'. 

MINERAL  BBSOCBCES. 


The  followiug  tables  show  the  amoaiit  and  valne  of  ocliers,  etc.,  from 
1867  to  1896 : 

OoA«r,  elc,  iwtporied/rom  1867  le  1883. 


FlHUj 

AU  K»iind  In  oil. 

- 

IndUuredindSpubih 
biovn. 

Mineral.  Fnnch. 

Other,  dry.  not  othnr- 

wlMlt»alB«d. 

QQuUtJ. 

Valu.. 

QuMitil,. 

V.lnf. 

q»HUt7 

TJno. 

Qiuntlty. 

Vdue. 

P™nd.. 

P™wI.. 

fWmK. 

i-oand.. 

•35,371 
11,166 

«3,08S 

1,130,118 
3,670,003 
5,379,178 

•9,925 

1869 

.     63,344 

3,496 

2,582,335 

8,389 

3,496 

39,546 

1870 

.    149,340 

6,042 

3,377,944 

11,607 

9,618 

3,144 

3,936,978 

32,593 

1871 

.    121,080 

4,465 

2,286.930 

40,663 

33,188 

11,038 

2,  800, 148 

24,767 

1872 

.    277,617 

9,220 

2,810,283 

38,763 

41,422 

10,341 

5,  645,  343 

66,680 

1873 

.      91,246 

3,850 

135,360 

2,506 

34,383 

8,078 

3, 940, 785 

61, 318 

1871 

.     98, 176 

1,623 

263,389 

3,772 

102,876 

18,153 

3,  212,  988 

35,366 

1875 

.    280,617 

12,362 

616,009 

9,714 

64,910 

13,506 

3,282,115 

37,929 

1876 

.     63,916 

3,365 

2,621,989 

19,^5 

31,333 

5,385 

3,962,616 

47.405 

1877 

.     41, 718 

2,269 

2,179,631 

24,218 

27,687 

6,721 

3,127,208 

32,931 

1878 

.     26,674 

1,591 

2,311,028 

23,677 

67,665 

14,376 

3,910,917 

33,260 

1879 

.      17,649 

1,141 

3,873,550 

26,929 

17,698 

3,111 

3,792,850 

42,563 

1880 

.     91.293 

1,233 

3,655,930 

32,726 

16,161 

3.269 

4,602,546 

62,120 

1881 

.     09,431 

1,676 

3,201,880 

30,195 

75,  IM 

11,648 

3, 414, 704 

46,069 

1883 

159,281 

7,915 

3,789,586 

31,136 

18,293 

2,821 

5,630,204 

68,106 

]883a 

137,978 

6,113 

1,519,968 

13,788 

6,972 

886 

7,022,615 

90,593 

a  Knoe  ISBSaliHlfled  u  '-dry"  and  "gronnd  in  oU." 
Import*  of  ocher  of  0.11  Icinit  from  1884  to  1896. 


,^^- 

Dr,. 

Qroaod  In  oil. 

TotaL 

QoHlttj. 

V»lue. 

Qnantitr. 

VJue. 

QoanUty. 

ValuB. 

June  30, 1884. 

1885. 
Dec.  31, 1886. 
1887. 
1888. 
1889. 

Fduntb. 
6,164,359 
4,983,701 
4,939.183 
5,957,200 
6,571,608 
6,640,267 

•63,973 
51,199 
53,593 

58,163 
61.133 

52,502 

108,966 
79,666 

112,784 
54,101 
43,142 
61,063 

•4,717 
3,616 
6,574 
7,337 
9,690 
9,072 

F<nmi4. 
6,373,325 
6,063,363 
5.051.967 
6,011,301 
6.617.750 
5.591,330 
6.171,863 
6.299,096 
8,091,660 
6,278,357 
1,960,126 
7, 119, 110 
8.981,275 

•68,690 
56.115 
60,167 
65,499 
73, 813 
61,571 
71,953 
68,312 

103,066 
58,428 
47,376 
68,259 
69,767 

1891. 
1892. 
1893- 
1891. 
1895. 
1896. 

6, 216, 890 
8,014,836 
6,  225, 789 
1,937,738 
7.107,987 
8,951,253 

63,010 
97,946 
65,074 
15,276 
56.020 
68.196 

52,206 

49,714 
62,468 
32,387 
41,153 
27,023 

5,273 
5,130 
3,354 

3.100 
3,239 

1,661 
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ImporU  of  umber  from  1S67  to  1896. 


Year  ended— 

Qnantity. 

Value. 

Ye«r  ended — 

Qnantity. 

Yalae. 

PoundM. 

P9Und9. 

JaDe30,1867.. 

2, 147, 342 

$15,946 

Jiine30,1882.. 

1, 923, 648 

$20,494 

1868.. 

345,173 

2,750 

1883.. 

785,794 

8,419 

1869.. 

570, 771 

6,159 

1884.. 

2,946,675 

20,654 

1870.. 

708,825 

6,313 

1885.. 

1,198,060 

8,504 

1871.. 

470,392 

7,064 

Deo.  31, 1886.. 

1, 262. 930 

9,187 

1872.. 

1, 409, 822 

18,203 

1887.. 

2, 385, 281 

16,536 

1873.. 

845,601 

8,414 

1888.. 

1,423,800 

14,684 

1874.. 

729,864 

6,200 

1889.. 

1,555,070 

20,887 

1875.. 

513, 811 

5,596 

1890.. 

1,556,823 

19,329 

1876.. 

681,199 

7,527 

1891.. 

633,291 

6,498 

1877.. 

1, 101, 422 

10, 213 

1892.. 

1,028,038 

6,266 

1878.. 

1, 038, 880 

8,302 

1893.. 

1, 488, 849 

16,636 

1879.. 

986,105 

6,959 

1894.. 

632,995 

6,275 

1880.. 

1, 877, 645 

17,271 

1895.. 

al,  560, 786 

13,075 

1881.. 

1, 475, 835 

11,126 

1896.. 

5689,075 

8,360 

a  Inclodee  0,137  poands  ground  in  oil  mnd  1,S54,649  pounds  dxy. 
h  Inoladei  5,292  potinda  gronnd  in  oil  and  (^,783  poandB  dry. 


METAIililC  PAINT. 

The  unfavorable  conditions  which  affected  the  production  of  metallic 
paint  in  1895  continued  in  1896.  The  product  in  1896  was  less  than  in 
any  year  of  which  there  is  any  record,  the  output  amounting  to  14,805 
short  tons,  valued  at  $1^0,134.  As  previously  noted,  the  amount  of 
metallic  paint  reported  in  1894  and  1895  included  also  the  amount 
of  iron  ore  used  for  mortar  colors.  About  40  per  cent  of  the  product  in 
each  year  should  have  been  included  under  the  head  of  mortar  colors, 
so  that  instead  of  25,375  tons  reported  in  1894,  the  amount  should  have 
been  15,225  short  tons,  and  from  the  28,859  short  toos  reported  in  1895, 
a  deduction  of  11,544  tons  used  for  mortar  colors  should  be  made,  mak- 
ing the  output  of  metallic  paint  for  that  year  17,315  short  tons,  valued 
at  $212,761.  The  value  of  the  product  has  shown  a  steady  decline 
since  1893.  In  that  year  the  average  price  obtained  was  914.89  x>er 
ton.  The  revised  figures  for  1894  show  the  average  price  per  ton  to 
have  been  $12.47.  A  decline  of  18  cents  per  ton,  to  $12.29,  is  shown  in 
the  average  price  for  1895,  and  a  decline  of  12  cents  per  ton,  to  $12.17, 
occurred  in  189G. 
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The  annual  product  of  metallic  paint  for  the  past  seven  years  has 
been  as  follows  : 

ProducHan  of  wteUUUa paint  nnce  1889,  hy  State$, 


State. 


Colorado 

New  York 

Ohio 

Pennsjlvania 

Tennessee 

Vermont 

Wisconsin 

Other  States.. 

Total... 


1889. 


Product. 


Short  tons. 
90 

3,658 

540 

8,849 

3,057 


1,832 
3,000 


Value. 


$2,500 
63,698 
11, 123 
128, 036 
24, 237 


26,700 
30,000 


1890. 


180L 


Product. 


Short  tons. 

1,300 

637 
8,955 
5,386 

500 

2,125 

50 


Value. 


Product. 


$22,100 

72,952 

16,341 

145,243 

46,068 

6,000 

31,035 

610 


Short  tons. 


7,352 
800 
9,175 
4,000 
400 
2,343 
1,072 


Value. 


$99,487 
14,500 

134,138 

30,000 

5,000 

34,375 

16,955 


21, 026     286, 294       24, 177     340, 369  !      25, 142     334, 455 


State. 


New  York 

Ohio ,.. 

Pennsylvania 

Tennessee 

Vermont 

Wisconsin 

Other  States.. 


Total 


1892. 


1893. 


Product. 


Short  tofu. 
5,200 

879 

10, 289 

5,000 

400 
2,448 
1,495 


25, 711 


Value. 


$76,500 
17,090 

176, 785 

32,000 

5,000 

33,826 

21,765 


362,966 


Product. 


Short  tont. 
3,C85 

710 
8,300 
3,000 

338 
2,246 
1,481 


19,960 


Value. 


$57,500 

5,750 

143, 875 

27,500 

4,600 

29,500 

28,564 


297,289 


state. 


Missouri 

New  York 

Ohio 

Pennsylvania  . 
Tennessee . .  ^ . . 

Vermont 

W^isconsin 

Other  States. .. 

Total 


Less   mortar 
colors 


Total  metal- 
lic paint... 


1894. 


Product. 


Short  torn. 


4,787 
1,006 
8,683 
5,510 
280 
3,057 
2,052 


25,375 
10,150 


15,225 


Value. 


$48,899 
13, 516 

119, 674 

37, 870 

3,500 

41,889 

19,535 


284,883 
94,961 


189, 922 


1895. 


Product 


Short  tona. 
860 

6,023 


Value. 


$11, 565 
67, 161 


9,098 
5,936 


3,486 
3,456 


126, 400 
38,602 


1896. 


Product. 


Short  Umt. 


5,882 
1,346 
4,824 
6,400 


44, 476 
30,938 


28,859 
11,544 


17,^15 


319, 142 
106,381 


1,417 
4,596 


24,465 
9,660 


212, 761 


14,805 


Value. 


$61,800 
11,937 
76, 879 
47,200 


18,958 
52,960 


269,734 


89,600 


180,134 


\ 


i. 
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VENETIAJ^  RED. 

There  was  a  slight  decrease  in  the  amount  of  Venetian  red  produced, 
from  4,695  short  tons  in  1895  to  4,138  short  tons  in  1896.  The  value  of 
the  product  declined  from  $102,900  to  $93,866.  There  was  a  slight 
advance  in  the  average  price  per  ton  obtained,  from  $22.39  in  1895  to 
$22.68  in  1896. 

Venetian  red  is  a  bright  red  pigment  obtained  by  roasting  iron  sul- 
phate or  green  vitriol.  The  salphur  is  driven  off,  leaving  iron  oxide  of 
a  brighter  red  than  that  found  native.  The  amount  of  iron  so  con- 
sumed is  comparatively  small  when  considered  with  the  total  iron 
product,  and  the  Venetian  red  product  is  accordingly  included  in  the 
output  of  mineral  paints. 

The  annual  production  since  1890  has  been  as  follows  : 

Production  of  Venetian  red  since  1890, 


Year.             ,  Short  tons. 

Value.                     Year. 

! 

Short  tons. 

Value. 

1890 ' 

4, 000         ^M.- 100 

1 

1894 

2,983 
4,595 
4,138 

$73,300 

102,900 

93,866 

1891 

4,191 
4,900 
3, 214 

90,000 

106,800 

64,400 

1895 

1892 

1896 

1893 

SliATE  AS  A  PIGMENT. 

The  amount  of  slate  ground  for  pigment  in  1896  was  4,795  short  tons, 
valued  at  $44,835,  against  4,331  short  tons  in  1895,  valued  at  $45,682. 
This  indicates  an  increase  in  tonnage  of  464  tons,  and  a  decrease  in 
value  of  $847,  with  a  decline  in  the  average  price  from  $10.55  to  $9.35 
per  ton.  The  product  of  slate  includes  that  of  black  shale  ground  for 
pigment  and  known  as  mineral  black. 

The  annual  product  of  these  pigments  since  1880  has  been  as  follows  : 

Amount  and  value  of  elate  and  shale  ground  for  pigment  since  1880, 


Year.               Short  tons. 

Value. 

Year. 

Short  tons. 

Value. 

1880 

1,120 
1,120 
2,240 
2,240 
2,240 
2,212 
3,360 
2,240 
2,800 

$10,000 
10,000 
24,000 
24,000 
20,000 
24,687 
30,000 
20,000 
25,100 

1889 

2,240 
2,240 
2,240 
3,787 
3,253 
3,300 
4,331 
4,795 

20,000 
20,000 
20,000 
23,523 
25, 567 
35,370 
45,682 
44,835 

1881 

1890 

1882 

1891 

1883 

1892 

1884 

1893 

1885 

1894 

1886 

1895 

1887 

1896 

1888 
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WHITE  IiEAI>,  ETC, 

PRODUCTION. 

The  production  of  white  lead,  red  lead,  litharge,  and  orange  mineral, 
dry  and  in  oil,  with  the  value  of  each,  in  189(>,  was  as  follows: 

Produoiion  of  white  lead,  etc,,  dry  and  in  ail,  in  1896. 


White  lead. 

Bed  lead. 

Pounde. 

Value. 

Poondfl. 

Value. 

Dry 

26, 638, 373 
150, 578, 451 

$1, 058, 555 
7, 313, 083 

11, 432, 166 
30,000 

$630,260 
1.800 

In  oil 

Total 

177, 216, 824 

8, 371, 588 

11,462,166 

532,060 

Litharge. 

Orange  mineraL 

Pounds. 

Value. 

Pounds. 

Value. 

Dry 

12, 980, 221 

$539,700 

539,007 

$83,132 

III  oil 

Total 

12, 980, 221 

539,700 

539,007 

33,132 

Oompared  with  1895  the  product  in  1806  Ahows  a  decrease  of  2,475,446 
pounds  in  the  amnunt  of  white  lead  sold  dry,  and  $140,155  in  the 
value.  White  lead  in  oil  decreased  from  151,012,060  i)ounds  in  1895  to 
1^)0,578,451  pounds  in  1800,  a  decrease  of  1,334,218  pouuds,  while  the 
value  declined  $L'll,88t>,  from  $7,524,022  to  $7,313,033.  Dry  red 
lead  decreased  1,840,025  pounds,  from  13,272,101  pounds  in  1805  to 
11,432,166  pounds  in  )806.  The  amount  of  red  lead  in  oil  sold  in  1805 
was  240 J04  pounds.  Only  30,000  pounds  were  reported  in  1806.  The 
amount  of  litharge  decreased  nearly  a  million  pounds,  from  13,073,823 
pounds  in  1805  to  12,080,221  pounds  in  1806.  The  product  of  orange 
mineral  decreased  102,298  pounds,  from  731,305  in  1805  to  530,007 
pounds  in  1806. 
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The  production  of  white  lead,  red  lead,  litharge,  and  orange  mineral, 
dry  and  in  oil,  with  the  value  of  each,  in  1895,  was  as  follows: 

Production  of  white  lead,  eic^  dry  and  in  oil,  in  1895, 


Wtaito  lead. 

1 
Pounds.                 Value. 

Red 
Pounds. 

lead. 

Value. 

Dry 

29, 113, 819 
151, 912, 669 

$1, 198,  710 
7, 524, 922 

8, 723, 632 

13, 272, 191 
240, 794 

$616,  093 
12,040 

In  oil 

Total 

181, 026, 488 

13, 512, 985  '      628, 133 

Litharge. 

Orange  mineral. 

Pounds. 

Value. 

Pounds. 

Value. 
2U4.  7iP 

Dry 

12, 212, 018 
1,  761, 805 

' 

$519, 524 
81,  743 

731,305 

^ 

In  oil 

f 

1 

Total 

13, 973, 823 

601,267 

731, 305  1        44,  749 

The  following  table  exhibits  the  annual  production  of  white  lead,  red 
lead,  etc.,  for  a  series  of  six  years.  Previous  to  1894  the  values  were 
based  on  white  lead  in  oil.  The  statistics  for  1894,  1895,  and  1896 
include  the  amount  of  lead  sold  dry  and  in  oil,  with  the  value  in  the 
couditiou  in  which  it  was  sold. 

Production  of  white  lead,  etc.,  for  six  years. 


Short 
tons. 

White  lead 

78, 018 

Red  lead 

4,607 

Litharge 

5,759 

Orange  mineral . 

330 

Short 
tons. 

White  lead 

76,343 

Red  lead 

6, 465 

Litharge 

5,652 

Orange  mineral . 

319 

1891. 


1892. 


Value. 


Short 
tons. 


Value. 


74,485 

$10, 454, 029 

$8, 733, 620 

591,  730 

6,122 

757, 787 

720, 925 

5,764 

611,726 

43,300 

395 

60,170 

1894. 


1895. 


Value. 


$6, 623,  071 

623, 021 

495,  406 

43,  51 7 


Short 
tons. 


90,513 

6,756 

6,987 

366 


Value. 


Short 
tons. 


72, 172 

6,377 

11,757 

217 


Value. 

$7, 695, 130 

732,968 

1, 154, 819 

32,893 


1896. 


Short 
tons. 


Value. 


$8, 723, 632 

88,608 

628, 133 

5,731 

601, 267 

6,490 

44, 749 

270 

$8, 371, 588 

532,000 

539,700 

33, 132 


18  GEOL,   FT  5- 


-8r) 
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The  annual  production  of  white  lead  since  1884  has  been  as  follows: 

Production  of  tchite  lead  in  the  United  States  since  1884, 


1884 
1885 
1886 
1887 
1888 
1889 


Quantity. 
Hhori  tons. 

Value. 

• 

65,000 

$6, 600, 000 

60, 000 

6, 300, 000 

60,000 

7, 200, 000 

70,000 

7, 560, 000 

84,000 

10, 080,  000 

80,000 

9, 600,  000 

77, 636 

9,  382, 967 

Year. 


Quantity. 


Value. 


1 


Short  tons. 

1891 i     78,018 

1892 i     74,485 

1893 ■    72,172 

1894 [    76,343 

1895 1    90,513 


1896 


88,608 


$10, 454, 029 
8, 733, 620 
7, 695, 130 
6, 623, 071 
8, 723, 632 
8, 371, 588 


IMPORTS. 

The  following  table  shows  the  imports  of  white  lead,  red  lead, 
litharge,  and  orange  mineral  since  1867: 

Red  leadf  white  lead,  litharge,  and  orange  mineral  imported  from  1867  to  1896. 


Year  ended — 


June  30, 1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 

Dec.  31,  1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894. 
1805. 
1896. 


Red  lead. 


Quantity. 


Pounds. 

926, 843 

1,201,144 

808,686 

1, 042, 813 

1, 295, 616 

1,513,794 

1,583,039 

756,644 

1, 048, 713 

749,  018 

387, 260 

170, 608 

143,237 

217, 033 

212,  423 

288, 946 

249, 145 

265. 693 

216, 449 

597, 247 

371,299 

529,665 

522, 026 

450,402 

651,577 

812, 703 

854.  982 

947,873 

1, 764, 274 

1, 543, 262 


Value. 


$53,087 
76, 773 
46,481 
54,626 
78, 410 
85,644 
99,891 
56, 305 
73, 131 
54,884 
28,747 
9,364 
7,237 
10. 397 
10,009 
12, 207 
10,  503 
10,589 
7, 641 
23, 038 
16, 056 
23,684 
24, 400 
20,718 
23, 807 
28, 443 
27,  349 
29,064 
53. 139 
47,450 


Whit«  lead. 


Quantity. 


Pounds. 

6, 636, 508 

7, 533,  225 

8, 948. 642 

6. 228, 285 

8,337.842 

7, 153, 978 

6,  331,  373 

4, 771,  509 

4, 354, 131 

2,  546, 776 

2,  644, 184 

1,759.608 

1,  274, 196 

1,  906, 931 

1,068.030 

1,161,889 

1,044,478 

002,281 

705.  535 

785,554 

804, 320 

627,900 

661,694 

742, 196 

718.228 

744. 838 

086,490 

796, 480 

1,  897,  892 

1,183,538 


Value. 


$430,805 

455, 698 

515, 783 

365.706 

483',  302 

431, 477 

408.986 

323,926 

295. 642 

175,776 

174,844 

113, 638 

76,061 

107,104 

60,132 

64,493 

58,588 

67, 918 

40,437 

57. 340 

58,602 

40,903 

66,  875 

57, 659 

40,  773 

40. 032 

34, 145 

40, 930 

79.887 

52. 409 


Litharge. 


Orange  mineral. 


Quantity. 


Value. 


Poundi. 
230,382 
250,615 
187,333 
97,398 
70,889 
66,544 
40,799 
25,687 
15, 767 
47,054 
40, 331 
28,190 
38.495 
27, 389 
63.058 
54, 592 
31,850 
54,183 
35,283 
51,409 
35, 908 
62,211 
41,230 
48,283 
94,586 
56,737 
42. 582 
38,595 
97,667 
51,050 


$8,941 
12,225 
7.767 
4,442 
3,870 
3,396 
2,379 
1.450 
050 
2.562 
2,347 
1,499 
1,667 
1.222 
2,568 
2,191 
1,312 
1,797 
1,091 
1,831 
1.302 
2,248 
1,412 
2,146 
3,108 
1,811 
1,310 
1,064 
2,812 
1,615 


Quantity. 


Pound*. 


Value. 


1.409,601 
1,385,828 
1,386,464 
1, 689. 367 
1, 359, 651 


$64,133 
01,360 
58,614 
66,492 
51,027 
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PRICES. 

The  following  table  is  of  interest,  as  it  shows  the  average  yearly 
prices  of  pig  lead  and  white  lead  in  oil  (both  at  New  York)  and  the 
difference  between  the  two  since  1874: 

Average  yearly  net  prices,  at  New  Torkf  of  pig  lead  and  white  lead  in  oil  since  1874. 

[Per  100  pounds.] 


Year. 

Pig  lead,  in 
NewrTork. 

White  lead 

in  oil,  in 
New  York. 

Differ- 
ence. 

Year. 

Pig  lead,  in 
New  York. 

White  lead 

in  oil,  in 
New  York. 

Differ- 
ence. 

1874 

$6.00 

*11. 25 

$5.25 

1886 

$4.63 

$6.25 

$1.62 

1875 

5.95 

10.50 

4.55 

1887 

4.47 

5.75 

1.28 

1876..... 

6.05 

10.00 

3.95 

1888 

4.41 

5.75 

1.34 

1877 

5.43 

9.00 

3.57 

1889 

3.80 

6.00 

2.20 

1878 

3.58 

7.25 

3.67 

1890 

4.33 

6.25 

1.92 

1879 

4.18 

7.00 

2.82 

1891 

4.33 

6.37 

2.05 

1880 

5.05 

7.60 

2.55 

1892 

4.05 

6.39 

2.34 

1881 

4.80 

7.25 

2.45 

1893..... 

3.73 

6.03 

2.30 

1882 

4.90 

7.00 

2.10 

1894 

3.28 

5.26 

1.98 

1883 

4.32 

6.88 

2.56 

1895 

3.12 

5.05 

1.93 

1884 

3.73 

5.90 

2.17 

1896 

3.03 

4.90 

1.87 

1885 

3.95 

6.00 

2.05 

1 

1 

In  considering  the  variations  between  the  value  of  pig  lead  and  white 
lead  in  oil  allowance  should  be  made  for  the  fluctuations  in  the  value  of 
linseed  oil,  which  enters  largely  into  the  manufacture  of  lead  in  oil. 
The  fluctuations  in  the  price  of  linseed  oil  in  three  years  have  ranged 
from  31  cents  to  59  cents  a  gallon.  The  highest  price  reached  for  lin- 
seed oil  was  in  July,  1895,  and  the  lowest  in  August,  1896.  The  fluc- 
tuations in  the  x^rice  of  linseed  oil  in  three  years  have  been  as  follows, 
in  cents  per  gallon : 

Highe.^t.  Lowest. 
1894 56      50 

1895 59      42 

1896 41      31 

The  proportions  of  white  lead  and  oil  vary  according  to  trade  require- 
ments, but  on  an  average  100  pounds  of  lead  in  oil  contain  91  pounds 
of  lead  and  9  pounds  of  linseed  oil. 


BARYTES. 


By  Edward  W.  Parker. 


PRODUCTION. 

The  amount  of  barytes  (heavy  spar)  produced  in  the  United  States 
during  1896  was  less  than  in  any  year  since  1887,  amounting  to  17,068 
short  tons,  valued  at  $46,513.  Production  has  decreased  steadily  since 
1892,  the  prodtict  in  1896  being  but  little  more  than  half  of  what  it 
was  four  years  before.  The  decline  in  value  has  been  even  more  pro- 
nounced, the  value  of  the  product  in  1896  being  little  more  than  one- 
third  of  what  it  was  in  1892.  With  a  decrease  of  nearly  50  per  cent  in 
amount,  the  value  has  decreased  more  than  64  per  cent  iu  four  years. 
Barytes  is  used  largely  as  a  substitute  for  or  an  adulterant  of  white 
lead.  Manufacturers  claim  that  this  and  allied  industries  are  the  first 
to  feel  the  efifects  of  hard  times  and  the  last  to  reap  the  benefit  of  busi- 
ness improvement,  and  the  continued  depression  has  caused  an  almost 
entire  suspension  of  barytes  mining.  In  fact  barytes  mining  as  a  sepa- 
rate occupation  in  Missouri  has  been  practically  abandoned.  Formerly 
it  was  the  custom  among  the  farmers  in  the  vicinity  of  Cadet,  Old 
Mines,  Mineral  Point,  Morrellton,  and  Potosi  to  work  barytes,  locally 
known  as  ^'tiflf,''  at  seasons  when  they  were  not  otherwise  engaged,  but 
the  low  prices  of  the  last  three  years  have  discouraged  even  this  irregu- 
lar industry.  The  peculiar  association  of  barytes  with  the  lead  deposits 
of  Missouri  have  given  it  the  name  of  <^lead  blossom"  in  those  regions. 
The  output  of  barytes  in  Missouri  in  1896  was  almost  entirely  the 
by-product  of  lead  mining.  About  one-half  the  product  in  1896  was 
from  Missouri.  The  other  half  was  from  North  Carolina  and  Virginia. 
Production  for  the  past  two  years  has  been  confined  to  these  States. 

During  the  past  year  a  company  was  organized  in  Wisconsin  for  the 
purpose  of  mining,  milling,  and  selling  barytes.  A  mill  has  been  con- 
structed at  West  Superior,  and  it  is  reported  that  2,000  tons  of  barytes 
were  treated  there  in  1896.  The  crude  barytes  is  obtained  from  a  small 
island  in  Lake  Superior.  This  island  belongs  to  the  Dominion  of 
Canada,  and  the  product  of  barytes  from  it  can  not  be  classed  with 
that  of  the  United  States,  although  treated  and  sold  in  this  country. 
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The  production  of  crude  barytes  in  the  United  States  since  1882  has 
been  as  follows: 

Production  of  crude  harytea  from  188t  to  1896, 


Year. 


1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 


Quantity. 


Short  tons. 
22,400 
30,240 
28,000 
16,800 
11,200 
16,800 
22,400 
21,460 


Value. 


$80,000 

108,000 

100,000 

75,000 

50,000 

110,000 

75,000 

106, 313 


Year. 


1891. 

1892. 

1893. 

1894 

1895. 

1896. 


Quantity. 

Value. 

Short  toru. 

21, 911 

$86,505 

31,069 

118,363 

32,108 

130,025 

28,970 

88,506 

23,335 

86,983- 

21,529 

68,321 

17,068 

46, 513 

IMPORTS. 

The  following  table  shows  the  imports  of  baiytes  into  the  United 
States  from  18G7  to  1896: 

Imports  of  barytes  from  1867  io  1896, 


Year  ended- 


Poundt. 
14, 968, 181 
2, 755, 547 
1,117,335 
1,684,916 
1,385,004 
5, 804, 098 
6, 939, 425 
4, 788,  966 
2, 117, 854 
2, 655, 349 
2, 388,  373 
1,  366, 857 

1879 j        453,333 

1880 i    4,924,423 

1881 1    1,518,322 

1882 '        562,300 

1883 411,666 

Dec.31,  1884 ^    3,881,516 

1885 .,     4,095,287 


June  30, 1867 
1868. 
1869. 
1870 
1871. 
1872. 
1873. 
1874. 
1875 , 
1876, 
1877. 
1878, 


Manufactured. 


Quantity. 


Value. 


$141, 273 
26,739 

8,565 
12, 917 

9,769 
43, 521 
53, 759 
42,235 
17,995 
25,325 
19.273 
10,340 

3,496 
37, 374 
11,471 

3,856 

2,489 
24, 671 
20,606 


UnmanuflEtctured. 


Quantity. 


Poundi. 


Value. 


5, 800,  816 
7, 841,  715 


$8,044 
13, 567 
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Imports  of  harytesfrom  1867  to  1896— Continued. 


Year  ended— 


Dec.  31,  1886. 
1887 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896 


Manufactared. 


Quantity. 


Pounds, 

3, 476, 691 

4, 057, 831 

3, 821, 842 

3, 601, 506 

a  1, 563 

2,149 

1,389 

1,032 

836 

1,629 


Value. 


$18,338 
19, 769 
17,135 
22,458 
16,453 
22,041 
15, 419 
11, 457 
10,566 
17, 112 
1,348 


Unmanufactured. 


Quantity. 


Povndi. 

6, 588, 872 

10, 190, 848 

6, 504, 975 

13, 571, 206 

a  4, 815 

2,900 

2,789 

2,983 

1,884 

2,551 

225 


Value. 


$8, 862 

13,290 

9,037 

7,660 

13, 133 

8, 816 

7,418 

7,612 

5,270 

7,561 

321 


a  Tons  Rince  1890. 


FULLER'S   EARTH. 


NEW  DISCOVERIES. 

Siuce  the  discovery  of  fuller's  earth  in  Florida  about  two  years  ago, 
the  knowledge  of  its  occurrence  in  the  United  States  has  spread  rapidly, 
with  the  result  that  persons  all  over  the  country  have  been  searching 
for  it,  but  often  without  success. 

As  fuller's  earth  resembles  common  clay  in  its  appearance,  the  only 
way  of  identifying  it  with  certainty  is  by  means  of  a  practical  test  of 
its  bleaching  or  clarifying  effect  on  oils.  This,  however,  requires  some 
practice,  especially  in  the  case  of  cotton-seed  oil.  The  color  of  the  earth 
is  no  guide,  as  it  varies  greatly,  nor  is  an  analysis  of  great  value  except 
as  indicating  the  fact  that  fuller's  earth  has  generally  a  high  percentage 
of  combined  water  and  rarely  over  15  per  cent  of  alumina.  Fuller's 
earth  when  dry  adheres  strongly  to  the  tongue  on  account  of  its 
absorbent  properties,  but  many  ordinary  clays  do  the  same. 

During  the  past  year  fuller's  earth  has  been  reported  from  Colorado, 
South  Dakota,  Nebraska,  New  Mexico,  Indian  Territory,  and  New  York, 
in  addition  to  the  occurrences  in  Georgia,  Florida,  and  North  Carolina, 
which  were  mentioned  in  last  year's  report. 

DEVEIiOPMENT  AND  PRODUCTION. 

The  following  notes  are  based  on  personal  examinations  made  during 
the  past  year  at  all  the  localities  except  those  in  Nebraska  and  Indian 
Territory. 

SOUTH   DAKOTA. 

The  fuller's  earth  beds  in  this  State  ate  the  most  extensive  thus  far 
opened  up  in  the  West.  They  were  first  found  at  Fairburn  and  subse- 
quently at  Argyle,  Minnekahta,  etc. 

Fairburn, — Numerous  claims  have  been  staked  out  all  around  Fair- 
burn,  but  up  to  October,  1896,  shipments  had  been  made  from  only  one 
point.  This  is  5  miles  southeast  of  the  station  and  about  three-fourths 
of  a  mile  east  of  the  Fremont,  Elkhorn  and  Missouri  Vnlley  Eailroad 
track.    The  mine  is  operated  by  the  Mining  Syndicate  of  Omaha.     A 
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small  opening  has  been  made  and  a  platform  built  on  which  to  spread 
out  the  earth  ao  that  it  may  dry  before  shipment. 
The  section  at  the  mine,  beginning  at  the  top,  is  as  follows : 

Section  in  Fairbum  fuller* a  earth  mine. 

Feet. 

Micaceous  sandy  clay 6 

Fuller's  earth 9 

White  micaceous  saudstone 

The  fuller's  earth  grades  into  the  overlying  micaceous  clay.  On  the 
southwest  side  of  this  spur  in  which  the  mine  lies  a  similar  section  is 
seen,  and  the  earth  also  shows  in  several  neighboring  gullies.  This 
Fairburn  fuller's  earth  is  in  appearance  a  sandy,  at  times  fine  grained, 
dense  clay,  having  a  nodular  structure  and  conchoidal  fracture.  An 
analysis  of  it,  given  in  last  year's  report,  was  as  follows : 

Analy  $19  of  fuller's  earth  from  Fairburn  j  South  Dakota, 

Per  cent. 

SiOi 58.72 

AI2O3 16.90 

Fe^Oa 4.00 

CaO 4.06 

MgO 2.56 

HO. 8.10 

Alkalies 2.11 

Moisture 2.30 

Total 98.45 

Several  shafts  have  been  sunk  by  William  Bodenner,  about  1  mile 
north  of  Fairburn,  and  half  a  mile  from  the  railroad. 

The  earth  is  very  similar  in  appearance  to  that  at  the  locality  south- 
east of  Fairburn,  but  is  overlain  by  a  white,  cavernous  limestone,  of 
which  there  are  about  4  feet.    The  underlying  material  is  a  sandstone. 

Up  to  OctobeV,  1896,  none  had  been  shipped. 

The  following  analysis  of  this  material  was  made  at  the  Slate  School 
of  Mines,  Eapid  City: 

,         Analifeia  of  fuller's  earth  from  north  of  Fairburn ,  South  Dakota. 

Per  cent. 

SiO^ 68.23 

Al.O, 14.93 

FeO 3.15 

CaO , 2 .  93 

MgO \ 875 

Loss  on  ignition 6. 20 

Total ; 96.31 

Argyle, — The  fuller's  earth  deposits  are  2  miles  west  of  Argyle,  in 
T.  6  S.,  li.'s  3  and  4  E.  The  beds  are  near  the  top  of  the  bare,  rounded 
hills  at  this  locality,  and  the  float  from  them  is  apparent  in  the  numerous 
gullies  around  their  base.    One  small  bank  about  7  feet  high  has  been 
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opened  and  several  shafts  sank.    The  best  section  is  seen  in  a  shaft 
sunk  to  a  depth  of  26  feet,  and  was  as  follows,  according  to  Mr.  Smith : 

Section  in  fuller's  earth  pit  west  of  Argyle^  South  Dakota. 

Quartz  pebbleii  and  sand feet. .     2 

Sandstone inches . .  18 

Infiisorial  eai  th do 8 

Fnller's  earth feet..  18 

Clay  and  earth 

Sandstone 

The  iufnsorial  earth  is  not  always  present,  and  the  fuller's  earth  is 
of  variable  thickness,  as  in  the  bank,  which  is  not  more  than  50  feet 
from  the  shaft  above  mentioned,  it  is  only  8  feet  thick. 

The  Argyle  earth  is  quite  similar  in  appearance  to  that  around  Fair- 
burn,  but  contains  less  sand. 

Only  a  small  amount  had  been  shipped  up  to  October  18,  1896.  The 
material  has  to  be  hauled  2  miles  to  the  railroad. 

Minnekahta. — The  fuller's  earth  at  this  locality  is  1  mile  west  of  the 
station.  It  is  a  bed  of  Jurassic  shale,  about  30  feet  thick,  and  is 
capped  by  red  sandstone.  The  material  is  a  fine-grained,  greenish- 
gray  shale,  full  of  fossils.  Several  hundred  tons  have  been  taken  out, 
and  6  or  8  carloads  of  it  are  said  to  have  been  shipped.  A  large 
platform  has  been  built  at  the  base  of  the  bank  and  the  earth  is  spread 
out  on  this  to  dry.  This  bed  was  located  and  the  claim  staked  out  in 
May,  1896,  and  the  first  mining  was  done  in  June,  1896. 

These  are  the  three  principal  localities  in  South  Dakota  at  which 
fuller's  earth  has  been  found.  With  the  opening  of  them  and  the  cir- 
culation of  various  rumors  concerning  their  value  a  wave  of  excite- 
ment has  spread  over  the  Black  Hills  region,  with  the  result  that 
dozens  of  fuller's  earth  claims  have  been  staked  out. 

As  clays  abound  in  this  area,  and  few  practical  tests  have  been  made 
on  many  of  the  prospects,  no  doubt  a  large  number  of  these  claims 
will  prove  valueless. 

Among  the  reported  localities  are  points  8  miles  west  of  Ouster  City; 
at  Marietta,  west  of  Edgemont;  and  2  miles  south  of  Buffalo  Gap.  A 
plant  for  pulverizing  and  drying  the  earth  has  been  erected  at  Hot 
Springs. 

NEBRASKA. 

Mr.  C.  H.  Cornell,  of  V'alentine,  Nebraska,  claims  to  have  found  con- 
siderable  quantities  of  fuller's  earth  south  of  Valentine.  Some  of  the 
beds  are  stated  to  be  30  feet  thick  and  several  miles  in  extent. 

COLORADO. 

The  Dakota  Cretaceous  sandstones  at  Parkdale  contain  numerous 
interbedded  seams  of  shale  fire  clay,  and  at  the  base  of  the  section,  on 
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the  land  of  W,  H.  Marry,  east  of  Parkdale  StAtioD,  is  a  bed  of  so- 
called  kaolin.  It  is  a  flue-graiued,  greenisli-gray  clay,  witli  soapy  feeL 
The  bed  is  about  30  feet  thick,  and  auderliesa  bed  of  red  sandstone. 
It  rests  OD  the  granite.  The  npper  IS  feet  are  much  stained  by  iron, 
and  considerably  broken  up,  while  tbe  lower  15  feet  are  comparatively 
massive.  The  bed  dips  southwest,  and  the  bank  ia  three-quarters  of  a 
mile  northeast  of  the  depot. 

This  material  is  shipped  to  Denver,  where  it  ia  washed  by  the  Man- 
chester day  Manufactaring  Company.  Its  original  use  was  as  a  filler 
for  ])aper,  having  been  so  used  at  Denver,  but  more  recently  it  has 
been  put  on  the  market  as  fuller's  earth.  One  of  the  lard  companies 
in  Denver  has  been  using  it,  but  it  was  not  found  wholly  satisfactory. 
Its  lack  of  bleaching  properties  may  be  due  to  tbe  fact  that  it  was  not 
ground  sufBciently  fine,  for  prepared  samples  seen  were  very  gritty. 

If  this  material  proves  to  be  valuable  as  a  decolorizer,  there  is  no 
doubt  that  au  abundance  of  it  may  be  found  in  the  lower  beds  of  the 
Dakota  Cretaceous,  extending  along  the  eastern  base  of  the  divide. 

NEW  MEXICO. 

Fuller's  earth  was  thought  to  have  been  found  near  Las  Vegas,  but 
proved  to  be  simply  a  decomposed  nodular  sandstone. 

NEW   YORK. 

Twelve  miles  north  of  Rome  and  2  miles  west  of  McConnellsviUe, 
on  the  Rome.  Watertown  and  Ogdensburg  Railroad,  is  a  deposit  of 
fuller's  earth  which  has  been  worked  for  several  years  by  the  New 
York  Fuller's  Earth  Company.  The  material  is  a  hne-grained,  dense. 
Quaternary  clay,  in  layers  2  to  8  inches  thick,  iuterbedded  with  layers 
of  sand  of  simitar  thickness.  The  total  thickness  exposed  is  about  1£> 
feet,  and  there  is  a  capping  of  4  feet  of  sand.  To  mine  the  earth  the 
overlying  sand  has  to  be  stripped  and  the  layers  of  fuller's  earth  taken 
ofi'  one  by  one,  separating  the  interbedded  sand.  It  is  then  dried  on 
racks  with  movable  roofs.  Thus  far  this  fuller's  earth  has  been  used 
only  for  cleansing  woolen  goods.  It  is  shipped  to  several  factories  in 
New  York  and  neighboring  States, 

A  second  mine  of  the  same  material  has  been  recently  opened  in  an  ' 
adjoining  hill  by  Mr.  A.  Penfleld,  but  none  has  been  shipped  thus  far. 

INDIAN   TERRITORY. 

Samples  of  a  white  clay  called  "  glaelalite,"  and  said  to  be  fuller's 
earth,  were  recently  sent  to  the  Kational  Moseum  at  Washington. 
The  deposit  is  said  to  occur  at  Enid,  Oklahoma  Territory.  The  only 
additional  information  concerning  it  is  the  analysis  kindly  supplied  by 
Dr.  G.  P.  Merrill,  and  given  in  the  accompanying  table. 
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Analyses  of  fuller's  earth. 


F.  E.  D.  Heinault,  Caster  City 

Do 

J.  K.  Pilcher,  Caster  City 

George  Boland,  Hermosa 

A.  M.  Willard,  Custer  City 

Wm.    Bodenner,    three- foarths   mile 
from  Fairbum 

M.  Palmiter,  Fairburn 

M.  Palmiter,  Fairbum  (dried) 

Wm.  Bodenner,  Fairburn 

8o-called   ''Glacialite/'  Enid,    Okla- 
homa Territory • 


SiO,. 


Per  cent. 
55.45 
57.00 
63.50 
55.40 
71.28 

68.23 
60.16 
56.18 
67.00 

50.36 


A1,0,. 

Fe,0,. 

CaO. 

MgO. 
Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

18.58 

3.82 

3.40 

3.50 

17.368 

2.362 

3.00 

3.027 

14.97 

4.48 

2.40 

2.882 

27.70 

1.80 

2.30 

.703 

14.33 

2.484 

.33 

1.199 

14.93 

3.15 

2.03 

.875 

10.38 

14.868 

4.96 

1.714 

23.23 

1.26 

5.88 

3.29 

5.00 

12.00 
3.31 

33.38 

F.  E.  D.  Heinault,  Custer 

City 

Do 

J.  E.  Pilcher,  Custer  City . . 


Geo.  Boland,  Ilermosa 

A.  M.  Willard,  CusterCity . 

William  Bodenner,  three- 
fourths  mile  from  Fair- 
burn  

M.  Palniiter,  Fairbum 

M.  Palmiter,  Fairburn 
(dried) 

Wm.  Bodenner,  Fairburn . . 

So-called  "  Glacialite," 
Enid,  Oklahoma  Terri- 
tory   


H,0. 


Per  cent. 

8.8 
9.5 


Volatile 
matter. 


Per  cent. 
5.35 
5.85 
COaandvol. 
10.70 


IgD.  4. 30 


Alk.  und. 


6.20 
Ign.  7. 20 

11.45 
15.00 


MnO. 


Per  cent. 
Trace. 
Trace. 


K,0. 


Per  cent. 


Na,0. 


Per  etnt. 


1. 116     7. 20 


Loss  13. 00 


.589 


.487 


12.05 


TiOj  trace. 


Org.  trace. 


.88 
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The  two  following  very  complete  analyses  of  fuller's  earth,  made  by 
Prof.  P.  G.  Sanford,  are  given  in  the  [Loudon]  Geological  Magazine, 
October,  1889 : 

Analyses  of  fuller^  s  earth  from  Nutfield,  near  Redfield,  Surrey  ^  England, 


Number  1 

(blue 

earth). 

Number  2 
(yellow 
earth). 

Per  c^U. 

P4r  cent. 

52.81 

59.37 

3.46 

10.05 

1.30 

3.86 

1.53 

1.86 

.86 

1.04 

59.96 

76.18 

2.48 

2.41 

8.46 

1.77  * 

5.87 

4.31 

1.41 

1.05 

.27 

.14 

.05 

.07 

.05 

.14 

.74 

.84 

14.27 

13.19 

FLORIDA. 

Production  in  the  United  States  in  1896  was  limited  to  the  neighbor- 
hood of  Quincy,  Gadsden  County,  Florida,  as  in  the  previous  year.  Of 
the  many  deposits  known  in  this  region,  the  product  came  principally 
from  the  openings  of  the  Owl  8egar  Company  and  of  the  Chesebrough 
Manufacturing  Company,  with  small  shipments  from  two  or  three 
other  deposits  between  Quincy,  Florida,  and  Faceville,  Georgia.  In 
addition  to  this  it  became  evident  that  many  deposits  not  yet  ox)ened, 
and  the  size  of  which  had  not  been  determined,  exist  in  various  parts 
of  Gadsden  County,  and  particularly  exposed  in  the  river  banks  at 
Kiver  Junction,  Florida. 

The  additions  to  the  known  localities  of  fuller's  earth  in  Florida 
made  during  1896  are  principally  in  the  neighborhood  of  Tamx)a.  These 
discoveries  began  early  in  the  year,  when  Dr.  Day  and  Mr.  Ries  dis- 
covered a  deposit  at  Port  Tampa.  The  operations  of  the  large  Bucyrus 
dredge  in  deepening  the  dock  at  this  point  threw  out  small  pieces  of 
fuller's  earth,  and  following  these  indications  Dr.  Day  drove  down  an 
iron  pipe  into  the  bottom  with  a  pile  driver,  and,  pulling  this  pipe, 
obtained  cores  showing  that  17  feet  below  high-water  mark  a  layer  of 
fuller's  earth  is  obtained  from  5  to  8  feet  thick,  the  quality  of  the  clay 
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being  about  the  same  for  raanufaetaring  purposes  as  that  obtained  at 
Quincy,  Florida.  The  finding  of  this  deposit  led  to  farther  investiga- 
tion by  Mr.  Ward,  of  Quincy,  and  others,  which  showed  that  fuller's 
earth  occurs  in  small  quantity  at  the  Government  works  northeast  of 
Tampa.  Large  supplies  were  found  also  on  the  shore  of  Clear  Water 
Harbor,  at  Dunediu,  and  in  the  neighborhood  of  Largo.  An  examina- 
tion of  this  material  showed  that  it  was  fuller's  earth  of  a  slightly 
difl'ereut  type  from  the  material  at  Quincy,  and  tests  of  it  by  the 
refiners  of  cotton-seed  oil,  and  particularly  of  mineral  lubricating  oils, 
show  it  to  be  of  the  quality  desired  for  these  purposes.  It  is  possible 
that  this  deposit,  dipping  at  a  small  angle  to  the  northwest,  is  identical 
with  the  deposit  at  Port  Tampa. 

The  only  definite  determination  which  has  been  made  of  the  geologi- 
cal horizon  at  which  the  deposits  of  fuller's  earth  in  Florida  have  been 
found  is  the  work  on  the  fossils  obtained  at  the  Chesebrough  opening, 
at  Quincy,  which  Professor  Dall  has  identified  as  characteristic  of  the 
Lower  Miocene.  A  definite  horizon  is  also  given  by  Dr.  Dall  to  the 
deposit  at  Ballast  Point,  Florida.  In  connection  with  this  latter  deposit 
it  should  be  noted  that  the  occurrence  of  nodules  of  chalcedony,  some- 
times with  centers  of  quartz  crystals  and  of  shells  of  fossil  coral  in 
which  the  carbonate  of  lime  has  been  entirely  replaced  by  silica,  was 
so  frequent  as  to  be  characteristic  of  this  deposit.  In  this  connection 
should  be  noted  also  the  fact  that  layers  of  chalcedonic  silica  are  also 
quite  .characteristic  of  the  fuller's  earth  found  at  Whigham^  Georgia, 
and  at  Spout  Springs,  North  Carolina,  except  that  in  both  of  these 
localities  instead  of  fossils  of  silica  occurring  through  the  deposit  at 
Whigham,  Georgia,  and  Spout  Springs,  North  Carolina,  the  silica  is 
in  definite  bands,  and  is  also  accompanied  by  l^ers  which  seem  to  be 
intermediate  between  fuller's  earth  proper  and  pure  silica. 

Another  deposit  of  good  quality  was  found  at  the  head  of  Tampa 
Bay,  at  Phillips  Point.  A  deposit  across  the  harbor  from  this  point 
did  not  prove  of  good  quality.  This  is  a  good  illustration  of  the  varia- 
ble character  of  this  earth,  both  in  distribution  and  quality.  One  of 
the  thickest  layers  of  fuller's  earth — ^from  9  to  12  feet — was  obtained 
near  the  upper  limits  of  steamboat  navigation  of  the  Manatee  Eiver. 
This  deposit  is  quite  different  in  appearance  from  the  normal  fuller's 
earth,  and  contains  oxide  of  iron  in  sufficient  quantity  to  color  it  yellow. 
The  quality  of  this  earth,  however,  is  sufficiently  good  for  many  purposes 
to  which  the  earth  is  applied. 

In  Bulletin  No.  84  of  the  United  States  Geological  Survey,  Correla- 
tion Papers — Neocene,  Prof.  W.  H.  Dall,  on  pages  115  and  116,  mentions 
a  deposit  of  siliceous  marl  as  outcropping  at  Conklins  Bluff,  about 
one  mile  and  a  half  north  of  Ballast  Point,  on  the  flillsboro  Kiver,  near 
Tampa,  which  he  describes  as  follows: 

Bailerfs  infusorial  earth. — It  is  to  be  noted  that  at  one  point  on  the 
bay  shore  between  Ballast  Point,  or  Newmans  Landing,  and  the  mouth 


1358  UmEQAL   BESOURCES. 

of  the  Hillsboro  River,  the  marl  associated  with  the  siliceoas  fossils, 
fortniDf;  a  phase  of  the  Orlhaiilax  bed,  rises  above  the  beach  to  an 
ostimated  height  of  10  feet.  Here  Mr,  Burns,  of  the  TTuited  States 
Geological  Survey,  Colonel  Bartholomew,  of  Tampa,  and  others  have 
collected  floe  series  of  silicified  fossils.  At  this  poiut  Prof.  J.  W. 
Bailey,  U.  S.  A.,  discovered  what  he  regarded  as  a  bed  of  infusorial 
earth  resembling  that  of  Virginia  in  its  litfaologic  character.  Of  this 
he  says;' 

Directly  on  the  Bbore  of  the  hay  I  detected  a  liigbl;  iDtereaCiag  atratiim  a£  foMlI 
mariae  DiatoLiacea  or  InfuHoria.  It  is  expoaed  for  nl  leant  a  quarter  of  a,  mile,  and 
from  5  to  10  feet  of  its  tbiclioeBB  may  be  seen.  In  its  external  characteristics  (white- 
ness, lightness,  fisBilit]'.  etc.)  it  has  souie  resenihlauce  to  the  Infusorial  strata  of  Vir- 
ginia, but  la  much  more  iudnruted, bo  tbataltliou^jbitiaona;  to  aliow  that  it  iimade 
npof  thereaiaiDBof  Diatomocero,  apicDiesof  epoiiges,eto.,  it  Udifflcutt  to  isolate  and 
dettrinine  the  individual  specimens.  This  infusorial  earth,  like  that  of  Petersburg, 
Virginia,  changea  in  a  aingolar  manner  to  a  salmon  color  when  exposed  to  the  vapor 
of  turpentine  or  Canada  balsam. 

This  bed  has  not,  as  far  as  we  know,  been  examined  since  Professor 
bailey's  visit,  and  io  order  to  determine  its  positioD,  strati  graphical  and 
lithological,  it  was  visit«d  by  the  writer  in  January,  1891. 

The  most  marked  exposure  is  locally  known  as  Conklins  Bluff,  and 
is  situated  on  the  western  shore  of  Hillsboro  Bay,  about  a  quarter  of 
a  mile  above  a  long  wooden  pier  belonging  to  a  Mrs.  Chapin,  and  a  mile 
and  a  half  north  of  Ballast  Point.  It  is  a  steep  bank  G  or  8  feet  above 
high-watgr  mark,  and  is  the  only  place  on  this  shore  between  Sallast 
Point  and  Tampa  which  at  all  corresponds  to  Bailey's  descriptiou.  The 
land  along  tins  shore  is  mostly  low,  and  the  beach  soft  and  muddy  or 
sandy,  but  there  are  a  few  places  where  the  Orthaulax  bed  rises  above 
high-water  mark.  The  rock  is  like  that  at  Uallast  Point.  The  shells 
are  ofYeu  represented  by  molds  in  the  chert,  but  there  are  pockets  of 
putty-like  marl  which  contain  the  siliceous  pseudomorphs  and  small 
nodules  of  chalcedony. 

Bailey's  white  bed  consists  of  a  deposit  of  this  marl,  which  elsewhere 
occurs  in  pockets  in  the  harder  rock,  but  here  for  a  few  hundred  feet 
a]>i>ears  in  sufficient  quantity  by  itself  to  be  regarded  as  a  bed.  Some 
of  the  material  is  pretty  hard,  but  all  of  it  is  fissured  vertically  and 
horizontally  into  a  profusion  of  angular  fragments.  The  lower  layers 
are  the  hardest  and  rest  on  siliceous  rock  of  the  Orthaulax  bed,  of 
which  this  must  be  regarded  as  merely  a  very  local  phase.  At  this 
place  the  marl  is  nearly  destitute  of  fossils.  The  few  which  occur  are 
nearly  all  small  branches  of  coral ;  much  of  it  has  no  fossils.  The  lower 
part  is  of  a  gray  or  i>ale  green  hue,  bleaching  when  dry,  as  in  the  upper 
layers,  to  white.  It  also  becomes  softer  and  more  fragmentary.  It  is 
penetrated  by  roots  to  a  depth  of  2  feet,  and  a  piece  largo  enough  to 
form  a  good  specimen  can  be  found  only  low  down  in  the  bed,  and  then 
in  drying  will  break  into  numerous  fragments.    The  average  thickness 
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of  the  bed  may  be  3  feet,  the  inaxiinum  6  to  8  feet.  In  one  place  it  is 
covered  by  a  thin  layer  of  eolian  sand  rock,  discolored  by  iron  oxide. 
The  strata  along  this  beach  are  gently  waved;  the  places  where  rock 
appears  above  high-water  mark  are  the  sammits  of  these  waves,  which 
seem  to  trend  in  a  northwest  and  southeast  general  direction.  This 
marl  is  one  of  the  highest  of  the  waves,  and  farther  back  from  the  shore 
is  covered  by  the  Tampa  limestone,  according  to  reports  of  residents. 
There  seemed  to  be  no  recognizable  dip. 

It  will  be  noticed  in  Bailey's  list  of  species  collected  that  he  mentions 
only  three  or  four  from  this  deposit,  all  of  which  are  also  found  living 
over  a  great  part  of  the  Atlantic  Coast,  and  especially  in  Florida, 
and  around  the  roots  of  plants  growing  in  wet  places.  The  deposit 
does  not  seem  to  be  properly  infusorial  in  character,  though  doubtless 
containing,  like  other  marl,  a  few  such  organisms.  It  is  really  a  sili- 
ceous marl,  formed  by  a  decomposition  of  part  of  the  rock  which  origi- 
nally constituted  the  Orthaulax  bed.  An  analysis,  according  to  Prof. 
F.  W.  Clarke,  shows  the  following  composition: 

Analysis  of  fuller's  earth  from  Tampa,  Florida. 

Silica.... 70.78 

Alumina  and  iron 11. 33 

Lime 2.18 

Water  and  loea.. v 15. 71 

Total 100 

This  indicates  the  material  to  be  little  diflFerent  from  the  yellow  sand, 
which,  like  it,  is  probably  a  residual  product  of  the  disintegration  of 
indigeneous  lime  rock  of  organic  origin  which  has  lost  most  of  its  lime 
by  solution. 

An  examination  of  some  of  this  marl  by  Mr.  Lewis  Woolraan,  the 
well-known  student  of  microscopic  organisms,  did  not  reveal  a  single 
diatom,  though  specimens  doubtless  occur  in  certain  portions  of  the 
deiK)sit  as  observed  by  Bailey, 

GEORGIA. 

Mr.  W.  W.  Grant,  of  Atlanta,  reported  to  the  Manufacturers'  Record 
and  sent  samples  to  the  United  States  Geological  Survey  of  fuller's 
earth  from  Crawford  County,.  Georgia.  A  visit  by  Dr.  Day  to  that 
region  showed  that  at  Rich  Hill,  6  miles  from  Roberta  Station,  on  the 
Atlanta  and  Florida  Railroad,  a  thick  deposit  of  impure  fuller's  earth 
occurs  overlying  a  thicker  stratum  of  kaolin ;  and  again  in  a  railroad  cut 
between  Roberta  and  Fort  Valley,  fuller's  earth,  apparently  of  purer 
quality,  occurs  in  a  layer  about  8  feet  thick  overlying  a  peculiar  black 
shale.  No  analysis  or  tests  have  been  made  of  this  material  to  indi- 
cate its  availability  for  oil  refining. 


LITHOGRAPHIC  STONE. 


OCCURRENCE. 

Deposits  of  the  peculiar  variety  of  limestone  adapted  to  the  lithog- 
rapher's art  have  been  reported  in  several  localities  of  the  United 
States.  Lithographic  stone  is  found  in  Arizona,  Arkansas,  Illinois, 
Kentucky,  South  Dakota,  Texas,  Utah,  and  Virginia;  but  while  some 
stone  has  been  taken  out  in  various  places  for  experimental  purposes, 
and  with  reported  satisfactory  results,  no  commercial  product  has 
been  obtained.  If  indications  are  to  be  believed,  however,  lithographic 
stone  from  American  quarries  will  be  included  in  the  mineral  produc- 
tion for  1897.  In  the  latter  part  of  1896  a  lithographic  stone  quarry 
was  reported  to  have  been  opened  on  the  eastern  slope  of  the  Verde 
range  of  mountains,  in  a  section  known  as  Sycamore  Greek,  about  40 
miles  from  Prescott.  This  stone  is  said  to  have  been  tested,  and  to 
have  furnished  printed  work  that  would  compare  favorably  with  work 
done  on  Bavarian  stone.  Professor  Blandy,  formerly  Territorial  geolo- 
gist, in  one  of  his  reports  says  that  this  stone  is  uniform  in  character 
and  of  very  fine  grain,  and  expresses  the  opinion  that  stone  of  any 
desirable  size  may  be  obtained.  Water  is  said  to  be  available  in  suffi- 
cient quantities  for  the  power  necessary  to  saw  the  stone  and  otherwise 
prepare  it  for  market. 

South  Dakota  also  promises  to  furnish  lithographic  stone  for  market 
during  1897.  To  Mr.  W.  R.  Bond,  of  Custer  City,  belongs  the  credit 
of  the  discovery.  The  deposit  is  located  near  Priugle  station,  Ouster 
County.  Mr.  Bond  has  had  specimens  of  this  stone  tested  in  Omaha 
with  such  excellent  results  that  he  was  able,  with  little  difficulty,  to 
secure  the  cooperation  of  some  Omaha  business  men  in  the  organiza- 
tion of  a  company  to  develop  the  property.  Some  of  the  Omaha  parties 
are  engaged  in  lithographic  business  in  that  city,  and  their  association 
with  the  enterprise  is  a  hopeful  indication.  The  company  (known  as 
the  Lithograph  Mining  Company)  owns  claims  covering  about  1,000 
acres,  and  claim  the  ability  to  supply  the  entire  demand  when  the 
property  is  developed,  a  consummation  that  is  expectantly  looked  for 
before  the  close  of  the  present  year. 

Several  attempts  have  been  made  in  the  last  ten  years  to  develop 
lithographic  stone  quarries  said  to  exist  in  Kentucky,  but  without 
successful  result.  Interest  has  again  been  recently  aroused  by  the 
announcement  of  the  organization  of  the  North  American  Lithographic 
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Stone  Company,  of  Bowling  Green,  for  the  purpose  of  developing  a 
quarry  near  that  city. 

Mention  has  been  made  in  previous  volumes  of  Mineral  Eesources  of 
the  deposits  of  lithographic  stone  in  Arkansas,  Texas,  Utah,  and  Vir- 
ginia. The  Arkansas  deposits  are  remote  from  railroad  transportation 
and  have  not  been  developed.  Some  stone  was  quarried  near  Marble 
Falls,  Texas,  but  the  quality  of  the  stone  obtained  was  marred  by  the  pres- 
ence of  quartz  crystals  and  other  defects,  which  rendered  it  practically 
useless.  Ko  attempt  has  been  made  to  quarry  any  stone  at  this  place 
for  several  years.  The  Utah  deposits  have  been  permanently  aban- 
doned as  worthless  for  lithographic  purposes.  St.  Louis  parties  are 
interested  in  a  quarry  in  Alexander  County,  Illinois,  but  no  work  was 
done  on  the  property  in  1896.  It  is  probable  that  the  depressed  busi- 
ness conditions  have  discouraged  active  development  of  new  enterprises 
of  this  nature.  To  the  same  cause,  added  to  remoteness  from  railroads, 
is  probably  due  the  fact  that  the  quarries  in  Botetourt  County,  Virginia, 
have  had  no  work  done  upon  them  in  the  last  four  years,  but  the  owners 
express  the  hope  of  being  able  to  proceed  with  development  work  at  an 

early  date. 
The  American  market,  not  having  had  any  domestic  supply  from 

which  to  draw,  has  always  depended  for  its  lithographic  stone  upon  the 

well-known  Bavarian  quarries.    These  quarries  have,  indeed,  supplied 

the  world  since  printing  from  stone  was  invented.    Efforts  have  been 

made  to  substitute  metals  for  lithographic  stone,  but  it  has  been  only 

partially  successful.    Aluminum  and  zinc  plates,  more  especially  the 

latter,  are  quite  generally  used  in  the  larger  printing  establishments  and 

on  rather  coarse  grades  of  commercial  work.    Zinc  plates  are  also  used 

by  reason  of  their  small  bulk  for  preserving  original  matter,  transfer 

being  made  to  stone  as  requirements  for  printing  arise. 

PRICES. 

It  is  not  possible,  with  the  information  at  hand,  to  show  what  is  the 
value  of  lithographic  stone  per  ton  or  square  foot  or  by  any  other  unit 
of  measurement  except  as  to  its  cost  to  the  consumer.  The  reports  to 
the  Bureau  of  Statistics  of  the  Treasury  Department  show  only  the 
values.  No  quantities  are  given.  As  fairly  indicative  of  the  cost  to 
the  consumer,  it  may  be  stated  that  the  Geological  Survey  is  in  itself  a 
large  user  of  lithographic  stone  for  the  printing  of  its  topographic 
sheets  and  geologic  folios.  The  prices  paid  for  stone  by  the  Survey  in 
1896  were  as  shown  in  the  following  table.  Specifications  call  for  '<  best 
yellow,  subject  to  inspection  and  rejection  and  return  at  cost  of  bidder; 
subject,  also,  to  selection  at  bidder's  place  of  business.'^  Gray  stones 
are  a  little  higher  in  price,  usually  about  10  per  cent,  though  some  of 
the  larger  stones  sell  for  as  much  as  40  cents  per  pound.  It  will  be 
noticed  that  in  lithographic  stone,  as  with  mica  and  diamonds,  the  price 
per  unit  of  weight  increases  with  the  size  of  the  stone. 
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PHoeBfor  Uihographio  stone  paid  hy  the  Geological  Survey. 


1 
2 
3 

4 
5 
6 

7 
8 
9 


Size. 


18X22 
18X24 
20x26 
20X30 
22x38 
24x30 
24X32 
24X36 
24x43 


Price  per 
pound. 

Cents. 
3 

10 

4 

11 

5 

12 

4* 

13 

6 

14 

6i 

15 

7i 

16 

8 

17 

11 

18 

Size. 


Price  per 
pound. 


26X38 
28X36 
30x40 
30X44 
32x40 
34x48 
36x52 
40X60 
42x63 


Centt. 
9 

8 

12 

12 

12 

14 

12 

18 

15 


IMPORTS. 

The  following  table  exhibits  the  value  of  lithographic  stone  (all 
Bavarian)  imported  into  the  United  States  since  1867.  The  quantities 
have  not  been  reported  by  the  Bureau  of  Statistics  of  the  Treasuiy 
Department: 

Lithographic  atone  imported  into  the  United  States  froiA  1868  to  1896. 


Year  ending- 

Value. 

Year  ending — 

Value. 

June  30.  1868 '      J813.258 

June  30,  1883 

$104, 313 

128, 035 

54,022 

71,009 

83,182 

113,365 

78,077 

105,288 

107, 339 

107, 777 

91,849 

74, 454 

107, 670 

74,044 

1869 

17,044 
14,225 
21, 311 
36,146 
44,937    I 
36,902 
41,963 
47, 101 
44,503 
42,700 
37,746 
56,310 
77,894 
111,  925 

1884 

1885 

1870 

1871 

1886 

1872 

Dec.  31.  1887 

1873 

1888 

1874 

1889 

1875 

1890 

1876 

1891 

1877 

1892 

1878 

1893 

1879 

1894 

1880 

1895 

1881 

1896 

1882 

FELDSPAR  AND  QUARTZ. 


By  Heinbioh  Eies. 


Feldspar  and  quartz  are  both  of  widespread  occorreDce  in  gneissic 
and  granitic  rocks,  and  olten  also  in  rocks  of  igneous  origin,  but  it  is 
only  when  they  occur  in  large  masses  of  considerable  purity  that  they 
become  of  commercial  value.  The  Qrdinary  sources  of  supply  are  pegma- 
tite and  quartz  veins,  the  quartz  and  feldspar  occurring  in  the  same 
vein  in  the  former.  Quartz  may  also  be  obtained  from  chert  forma- 
tions, from  quartzites,  or  in  some  cases  even  from  sand  deposits. 

FELDSPAB. 

The  commonest  species  of  the  fieldspar  family  is  orthoclase  or  i>otash 
feldspar,  and  is  the  one  used  by  potters  in  this  country.  It  is  the  most 
infusible  member  of  the  feldspar  group,  but  thus  far  none  of  the  others 
have  been  found  in  commercial  quantities  in  this  country.  The  feld- 
spar mines  are  in  Maine,  Connecticut,  New  York,  Pennsylvania,  Mary- 
land, and  Missouri. 

Connecticut. — The  best  mines  are  at  Branchville  and  Glastonbury, 
but  others  occur  at  Portland  and  Haddam  Neck. 

Maine, — The  quarries  at  Georgetown  and  Topsham,  Maine,  have  been 
in  operation  for  nearly  twenty  years.  During  the  past  year  the  Maine 
Mineral  Company,  of  Portland,  began  operations  at  their  mines  at  North 
Turner  and  Auburn. 

Missouri, — According  to  Wheeler,^  only  one  workable  deposit  of  spar 
is  known  in  Missouri,  this  being  in  Sainte  Genevieve  County.  Granitic 
rocks  and  coarsely  crystalline  ones,  such  as  would  be  apt  to  furnish 
commercial  feldspar,  occur  in  Camden  County,  but  they  have  not  been 
exploited,  so  far  as  is  known. 

The  deposits  in  Sainte  Genevieve  County  are  2  miles  east  of  Jonca, 
on  the  Dobschutz  land.  The  rock  is  a  red  granite  containing  a  vein  of 
segregated  feldspar.  The  vein  is  about  8  feet  wide.  One  objection  to 
it  is  the  fact  thivt  it  is  20  miles  from  a  railroad. 

*  Missouri  Geol.  Survey,  vol.  xi. 
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The  spar  in  Camden  County  on  T.  37  K.,  R.  16  W.,  Sec.  22,  S.  W. 
},  is  pink  to  flesh  red.  It  is  likewise  disadvantageously  situated  for 
shipping. 

The  following  table  shows  the  analysis  of  the  Sainte  Genevieve  spar: 

Analysis  of  'Sainte  Genevieve  spar. 


Per  cent. 


Silica 

AlumiDa 

Potash 

Water 

LimO;  iron,  magnesia 


Total 100.00 


New  York, — The  only  deposits  of  feldspar  of  commercial  value  in 
this  State  are  at  Bedford,  Westchester  County.  At  this  locality  there 
is  found  a  remarkable  series  of  pegmatite  veins  cutting  the  gneiss. 
They  are  all  within  a  small  area,  and  about  4  miles  from  the  railroad. 
The  pegmatite  varies  from  a  fine  grained  mixture  of  quartz  and  red 
orthoclase  feldspar  to  large  masses  of  feldspar,  or  even  quartz  almost 
free  from  impurities. 

Mr.  P.  H.  Kinkel's  quarry  near  Bedford  Village  is  the  largest  thus 
far  opened,  and  has  been  in  operation  for  over  eight  years.  The  spar 
is  crushed  and  ground  at  the  quarry.  Other  quarries  in  the  vicinity 
are  those  of  Messrs.  Hobby  and  McDonald.  These  are  not  operated 
steadily. 

The  following  two  analyses  show  the  composition  of  spar  from  Mr. 
P.  H.  Kinkel's  quarry: 

Analyses  of  spar  from  quarry  of  P.  H,  Kinkelf  near  Bedford^  New  York, 


Silica,  SiO. 

Alumina,  AljOj 

Ferric  oxide,  Fe^O;! 

Sodiam  and  Potassinm  oxides,  NaiO 

andKaO 

Water,  H2O  (by  loss) 

Calcium  oxide,  CaO 

Mat^nesium  oxide,  MgO 


No.  1. 


Per  cent. 

64.97 

20.85 

Trace. 

13.72 
.46 


No.  2. 


Total 


100.00 


Per  cent. 
65.85 
19.32 
.24 

14.10 

.56 
.08 


100.15 
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No.  1  was  furnished  b^  Mr.  P.  H.  Kinkel,  of  Bedford,  Kew  York ; 
Ko.  2  froui  Langenbeck's  Chemistry  of  Pottery. 

Pennsylvania. — All  of  the  quarries  in  this  State  are  sitnated  iiesir 
Braudywine  Summit.  The  product  requires  more  oorting  than  tlif. 
Maine  and  Connecticnt  material. 

The  cbief  use  of  feldspar  is  by  potters,  as  au  iugredieut  of  the  body 
or  the  glaze  of  tlieir  wares,  but  the  fulloniug  abstract  from  au  article 
by  Mr.  L.  Apjiert,'  ou  "The  function  of  alumina  in  the  composition  of 
glass,"  opens  up  a  new  field  of  usefulness. 

Ueseai'ches  on  the  composition  of  ancient  glass  have  led  the  anthor 
to  certain  practical  conclusions  respecting  the  influence  of  alumina 
when  used  in  t)ie  manufacture  of  glass.  It  appears  that  the  introduc- 
tion of  alumina  impedes,  if  it  does  not  pievent,  tlie  tendency  of  glass 
to  become  devitritied  by  frequent  changes  of  temperature,  and  besides, 
its  presence  admits  of  the  snbstitation  in  equivalent  proportions  of 
Ume  for  soda  or  potash,  tbe  glass  tbus  modified  beiug  more  solid,  more 
elastic,  and  less  alterable.  Alumina  substituted  for  silica  in  glass  in 
not  greater  proportions  than  7  to  8  per  cent  sliglitly  increases  its  fusi- 
bility, its  malleability  not  being  sensibly  diminished.  One  inconven- 
ience, however,  attends  the  introduction  of  alumina  into  colorless  glass, 
namely,  that  it  tends  to  give  a  color.  The  alumiua  is  best  introduced 
as  pure  clay  or  as  feldspar. 

Tbe  following  table  sliows  tbe  amount  and  value  of  feldspar  mined 
iu  1896,  compiled  from  tbe  returns  of  tbe  different  producers: 

Production  and  value  of  feldlpar  in  ISUf,.  bg  Slalei. 

=,.,_  Tun*  (2.000  I    Valaaat    i 

I  aiaif.  ^    iHmBd»).  mine.       ] 

I  Conneotit-n  i 1, 4 10  !    K,  060  \ 

j  Maine  mad  PeDnsylvaDJA ,  3.360  !     12,000  I 

:  MoMBiichiisHtU It3*-I  6,300 

'  Mftrjland 2,700  8,300  ! 

j  NowYork j  300  2,550  1 

!  Total '      9,114    I    35,200 


QUARTZ. 

Kearly  all  of  the  quartz  or  "flint"  mined  is  obtained  from  veins,  as 
in  the  case  of  the  Pennsylvania  and  Maine  deposits.  In  Illinois  a 
rather  pure  sand  is  used,  and  at  Riverton,  Alabama,  a  residual  chert 
has  supplied  many  of  the  western  potters  with  a  very  satisfactory 
material    Tbe  wbite  sand  resulting  from  the  decay  of  the  Oriskany 

■  BdU.  da  la  fioc.  d'EncDuragetueDt,  I  (3).  p.  115,  18««. 
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sandstone  near  Hancock^  Maryland,  has  not  yet  been  used  for  x>ottery 
parposesy  bat  is  washed  and  sold  to  the  glass  manufacturers. 

The  mines  furnishing  quartz  are  situated  as  follows:  Bethel,  Kew- 
town,  Cannon,  and  Boxbury  Falls,  in  Connecticut;  Georgetown,  in 
Maine;  Broad  Creek,  Dublin,  and  Conowingo,  in  Maryland;  Chester, 
HuDtington,  and  Eussell,  in  Massachusetts;  Bedford,  in  New  York; 
and  Kaolin,  McYeytown,  and  Chambersburg,  in  Pennsylvania. 

The  following  table  shows  the  production  and  value  of  quartz  by 
States : 

Produ€tion  and  value  of  quartz  in  1S9G,  by  States, 


State. 


ConDecticut . . 

Maine 

Maryland 

MassachuBetts 

Total  .. 


Tons. 


1,568 
3,136 
5,300 
1,120 


11, 124 


Value  at 
mine. 


$5,600 
5,376 

10,750 
2,500 


24,226 
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By  A.  C.  Peale. 


PRODUCTION. 

Althongh  25  springs  have  been  dropped  from  the  list,  the  total 
namber  of  springs  for  1896  is  377,  a  gain  of  7  over  1895,  due  to  the  fact 
that  32  names  have  been  added.  For  this  year  also  15  more  springs 
report  their  sales,  the  total  namber  being  312.  The  delinquent  list 
therefore  includes  65  springs,  among  which  are  a  namber  reporting 
no  sales  for  1896.  Among  the  springs  from  which  no  report  of  any  kind 
has  been  received  are  many  whose  sales  in  previous  years  have  been 
large,  and  several  of  them  produce  well-known  and  widely  used  min- 
eral waters. 

The  total  production  for  1896  is  25,795,312  gallons,  which  includes 
as  usual  for  the  delinquent  springs  an  estimate  of  one-half  their  last 
reported  production.  The  total  valuation  of  the  sales  for  1896  is 
$4,136,192.  There  is,  therefore,  a  gain  over  1895  of  4,331,769  gallons. 
Notwithstanding  this  there  is  an  apparent  loss  of  $1^8,045  in  the  total 
valuation.  The  average  price  for  1896  is  nearly  16^  cents  per  gallon 
instead  of  19  cents  as  in  1895. 

When  the  figures  of  the  312  springs  actually  reporting  in  1896  are 
compared  with  the  297  springs  actually  reporting  in  1895,  there  is 
shown  an  increase  of  5,322,007  gallons,  at  an  increased  total  valuation 
of  $43,465  and  an  average  price  i)er  gallon  of  16  cents. 

In  the  North  Atlantic  States  the  total  number  of  springs  in  the  list 
for  1896  is  110,  a  loss  of  5  from  the  preceding  year.  Six  names  have 
been  added  to  the  list,  but  11  springs  have  been  dropped.  Two  more 
springs  report  sales  than  in  1895,  the  total  being  90,  showing  also  an 
increase  in  production  of  565,983  gallons  and  an  increase  of  $496,455 
in  the  value  of  the  product  over  that  of  1895.  Of  the  20  springs  not 
reporting  their  sales  many  are  large  producers.  The  following  are  the 
names  that  were  not  in  the  list  for  1895: 

Maine :  Glen  wood  Mineral  Spring. 

Massachusetts:  Farrington's  Silver  Spring,  Undine  Spring. 

New  York :  Saratoga  High  Rock  Spring. 

Penusylvania:  East  Mountain  Lithia  Well,  Charmian  Springs. 
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The  South  Atlantic  States  gain  13  springs  over  the  list  of  1895,  when 
the  total  was  61.  Of  the  74  springs  now  on  the  list  60  report  in  1896, 
which  is  9  more  than  reported  in  the  previous  year.  There  was  also 
an  increase  of  352,375  in  the  number  of  gallons  sold,  and  the  total  val- 
uation of  the  product  was  $112,785  greater  than  in  1895.  The  springs 
new  to  the  list  are  the  folowing: 

Maryland :  Algonquin  Mineral  Spring,  Blaokiston  Island  Dinretic  Mineral  Spring. 

District  of  Columbia :  Columbia  Natural  Lithia  Spring. 

Virginia :  Beaufont  Lithia  Springs,  Bedford  Chalybeate  Spring,  Colonial  Springs, 
Magee's  Chlorinated  Lithia  Spring. 

South  Carolina :  Edisto  Spring. 

Georgia :  Anipa  Spring,  Austell  Lithia  Springs,  DaDleFs  Spring,  Electric  Spring, 
Hillman's  Antifebrile  Spring. 

In  the  South  Central  States  2  springs  have  been  dropped  from  the 
list  and  1  has  been  added.  The  total  number  on  the  list  for  1896  is  42, 
and  of  these  34  report,  which  is  1  less  than  in  1895.  There  is,  how- 
ever, a  large  increase  in  the  production,  2,018,151  gallons  more  being 
sold  in  1896  than  in  1895.  The  increase  in  the  value  of  the  total 
product  is  $94,870.  In  Kentucky  the  name  of  St.  Patrick's  Well  has 
been  changed  to  Hecla  Magnetic  Spring.  The  only  spring  added  to 
the  list  is  Estill  Springs,  Tennessee. 

The  North  Central  States  in  1896  are  credited  with  108  springs,  a  net 
loss  of  1  from  1895.  Although  9  new  springs  are  added  to  the  list  10 
are  dropped.  Sales  are  reported  from  97  springs,  which  is  5  more  than 
in  1895.  Contrary  to  the  state  of  affairs  in  that  year,  when  there  was 
a  decrease  in  the  total  production,  with  an  increase  in  the  total  value, 
in  1896  there  is  an  increase  in  the  production  of  1,694,498  gallons, 
while  the  total  value  of  the  product  is  $768,811  less  than  in  1895.  The 
9  springs  new  to. the  list  are  the  following: 

Ohio :  Talewanda  Mineral  Springs. 

Illinois:  Original  Okawville  Mineral  Spring. 

Wisconsin :  Solon  Springs,  Chippewa  Spring. 

Minnesota:  Trio-Siloam  Springs,  Vitalis  Mineral  Springs. 

Iowa :  Armstrong  Medical  Spring. 

Missouri :  Albaqua  Mineral  Springs,  McAllister  Springs. 

For  the  Western  States  and  Territories  the  list  shows  a  net  gain  of 
1  spring,  for  although  2  h<ave  been  dropped  from  the  list,  3  have  been 
added  to  it.  The  section  is  credited  with  43  springs,  of  which  31  report 
for  1896.  There  is  an  increase  in  production  of  691,000  gallons  over 
the  figures  of  1895,  and  a  gain  of  $108,166  in  the  total  value  of  the 
product.    The  springs  new  to  the  list  in  1896  are  the  following: 

Colorado :  Glenwood  Springs. 
Utah :  Deseret  Lithia  Spring. 
California:  Veronica  Springs. 
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Production  of  mineral  waters  in  1896,  "by  States  and  Territories, 


State  or  Territory. 


Alabama 

Arkansas 

California 

Colorado 

Connecticat 

Georgia 

niinois 

Indiana 

Iowa i 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio-... 

Oregon 

Pennsylvania , 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Other  States  (a) 

Total 

Estimated  production  of  springs  not 
reporting  sales 

Grand  total 


Springs 
reiwrting. 


S 
6 

14 
8 
4 
8 

12 

10 
5 
4 
5 
9 
6 

23 

13 
5 
4 
9 
2 
2 
2 

27 
8 

11 
2 

16 
3 
3 
6 

10 
4 

28 
2 
5 

26 
7 


312 


65 


Prodact. 


Yalae. 


OaUont. 
7.800 


46 

452 

937 

63 

167 

49, 

147 

57 

28 

52 

418 

165 

2,835 

594 

2,764 

164 

197 

1, 720 

104 

17 
3, 186 

122 

369 

12 
727 
116 

99 

87; 

4,005 

64 

698 

49 

25 

3, 562 

486 


24,606 


1,189 


377 


25, 795 


100 
110 
875 
050 
550 
972 
965 
695 
155 
600 
241 
610 
204 
625 
025 
695 
521 
000 
000 
400 
013 
700 
965 
200 
682 
000 
500 
8oD 
912 
700 
078 
500 
150 
207 
550 


200 


112 


312 


$24, 945 

6*943 

249,580 

120,538 

6,585 

26,855 

10,  236 

28,772 

6,438 

1,966 

6,  055 

43, 672 

58,339 

189, 821 

99,525 

64,277 

32,  3ii2 

52,883 

682,000 

75,800 

1,740 

901, 816 

19,430 

59, 322 

2,840 

146,  652 

6,150 

19,390 

13,  470 

172, 138 

16,840 

268, 549 

4,975 

3,345 

436,  250 

74,463 


3, 934, 992 


201, 200 


4, 136, 192 


a  These  inclnde  tlie  States  in  which  only  one  spring  each  has  reported.    These  are,  District  of 
Columbia,  Florida,  Idaho,  Montana,  Nebraska,  South  Dakota,  and  Utah. 
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Production  of  natural  mineral  waters  from  188S  to  1896, 


Geographic  divUlon. 


1883. 

Noi^h  Atlantic 

Sonth  Atlantic 

North  Central , 

South  Central 

Wefltem 

Estimated 

Total 

1884. 

North  Atlantic , 

South  Atlantic 

North  Central 

South  Central 

Western 

Estimated 

Total 

1885. 

North  Atlantic , 

South  Atlantic , 

North  Central 

South  Central , 

Western 

Estimated , 

Total , 

1886. 

North  Atlantic 

South  Atlantic 

North  Central 

South  Central 

Western 

Estimated 

Total 


Springs 
report- 
ing. 

GallonB  sold. 

Value. 

38 

2, 470, 670 

$282,270 

27 

312,090 

64,973 

37 

1, 435, 809 

323,600 

21 

1, 441, 042 

139, 973 

6 

169, 812 

52, 787 

129 

5,829,423 

863,603 

60 

1, 700, 000 

256,000 

189 

7, 529, 423 

1, 119, 603 

38 

3, 345, 760 

328,125 

27 

464, 718 

103, 191 

37 

2, 070, 533 

420, 515 

21 

1, 526, 817 

147, 112 

6 

307,500 

85,200 

129 

7,  715, 328 

1, 084, 143 

60 

2,500,000 

375,000 

189 

10, 215, 328 

1, 459, 143 

51 

2, 527, 310 

192,605 

32 

908, 692 

237, 153 

45 

2, 925, 288 

446,211 

31 

540, 436 

74,100 

10 

509,675 

86,  776 

169 

7, 411, 401 

1, 036, 845 

55 

1, 737, 000 

276,000 

224' 

9, 148, 401 

1, 312, 845 

49 

2, 715,  050 

177,969 

38 

720,397 

123, 517 

40 

2, 048, 914 

401, 861 

31 

822, 016 

58,222 

14 

781,540 

137, 796 

172 

7, 087, 917 

899,365 

53 

1, 862,  400 

384,705 

225 

8, 950, 317 

1, 284, 070 
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ProduoHan  of  natural  mineral  waier$from  188S  to  1896 — Continued. 


Geographic  division. 


I 


1887. 

North  Atlantic 

South  Atlantic 

North  Ceutral 

South  Central. '. 

Western 

Estimated 

Total 

1888. 

North  Atlantic 

South  Atlantic 

North  Central 

South  Central 

Western 

Estimated 

Total 

1889. 

North  Atlantic 

South  Atlantic 

North  Central 

South  Central 

Western  

Total 

1890. 

North  Atlantic 

South  Atlantic 

North  Central 

South  Central 

Western 

Estimated 

Total 


Springs 
report- 
ing. 


40 
34 
38 
29 
12 


153 
62 


215 


42 
32 
38 
19 
15 


146 
52 


198 


60 
47 
86 
33 
82 


258 


55 
39 
71 
30 
25 


220 
53 


273 


Gallons  sold. 


2, 571, 004 
614, 041 

1, 480, 820 
741,080 

1, 236, 324 

6, 643, 269 
1, 616,  340 


8, 259, 609 


2, 856, 799 
1, 689, 387 
2, 002, 373 
426, 410 
1, 853, 679 


8, 828, 648 
750,000 


9, 578. 648 


4/106,464 
646,239 

6, 137, 776 
500,000 

1, 389, 992 


12, 780, 471 


5, 043, 074 
647, 625 

5, 050, 413 
604,571 
869,504 


12, 215, 187 
1, 692, 231 


13, 907, 418 


Yalne. 


^13, 210 

147, 149 

208, 217 

87,946 

288, 737 


945, 259 
316,204 


1, 261, 463 


247,108 
493,489 
325,839 
71, 215 
421,651 


1, 559, 302 
120,000 


1, 679, 302 


471, 575 
198,032 
604,238 
43,356 
431,257 


1, 748, 458 


1, 175, 512 

245, 760 

737, 672 

81,426 

253, 578 


2, 493, 948 
106,802 


2,600,750 
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Production  of  natural  m%n43ral  waters  from  2883  to  1896^Coniinned., 


Geographic  divialon. 


1891. 

North  Atlantic 

South  Atlantic 

North  Central 

South  Central 

Western 

Estimated 

Total 

1892. 

North  Atlantic 

South  Atlantic 

North  Central . . . 

South  Central 

Western 

Estimated 

Total 

1893. 

North  Atlantic 

South  Atlantic 

North  Central 

South  Central 

Western 

Estimated 

Total 

1894. 

North  Atlantic 

South  Atlantic 

North  Central 

South  Central 

Western 

Estimated 

Total 


Springs 
report- 
ing. 


62 
41 
68 
29 
27 


227 
61 


288 


65 
47 
74 
32 
24 


242 
41 


283 


79 
49 
78 
35 
29 


270 
60 


330 


83 
55 
82 
37 
29 


286 
71 


357 


Gallons  sold. 


5, 724, 752 
796, 439 

8, 010, 556 
629, 015 

1, 123, 640 


16, 284, 402 
2, 108. 330 


18, 892, 732 


6, 853, 722 

1, 062, 945 

11, 566, 440 

693,544 

1, 261, 453 


21, 438, 104 
438,500 


21, 876, 604 


8, 351, 192 
1, 092, 829 
8, 833, 712 
1, 139, 959 
675, 041 


20, 092, 733 
3, 451, 762 


23, 544, 495 


8, 217, 528 

660, 120 

6, 914, 900 

2, 319, 813 

859,905 


18, 972, 266 
2, 597, 342 


21, 569, 608 


Value. 


$1, 591, 746 
313, 443 
482,082 
106,022 
414, 564 


2, 907, 857 
88,402 


2, 996, 259 


1, 933, 416 
353. 193 

1, 834, 732 
109,334 
594, 469 


4, 825, 144 
80,826 


4, 905, 970 


1, 844, 845 
304,736 

1, 073, 427 
122, 331 
307,623 


3, 652, 962 
593, 772 


4, 246,  734 


1, 488, 361 
129,143 

1, 115, 322 
273,836 
274,235 


3, 280, 897 
460,949 


3, 741, 846 
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Proitiiclion  of  natural  mineral  tealeri  from  188S  to  Mflfi— Continued. 


reporl- 

GaUoD.»ld. 

™„. 

1895. 

88 
51 
93 
35 
31 

8,668,907 

953,713 

6,428,682 

2,346,806 

886,  IK 

$1, 572, 881 

287,623 

1, 577, 118 

161,073 

292,832 

Entimated 

Total i 

1S96. 

297 
73 

19, 284, 193 
2, 179. 350 

3, 891, 527 
362,710 

370 

21, 463, 543 

4, 254, 237 

90 
60 
97 
34 
31 

312 
65 

377 

9,234,890 
1,306,088 
8, 123, 080 
4,364,957 
1, 577, 185 

2, 069, 336 
400,408 
808,307 
255,943 
400,998 

l^Btimated 

Total 

24,606,200 
1, 189, 112 

3,934,992 

201,200 

25,795,312 

i,  136, 192 

lilST  OF  COMMERCIAIi  SPRINGS. 

ALABAMA. 

Of  the  4  springs  credited  to  Alabama  the  following  3  report  sales  for 
1896: 

Bailey  Springs,  Bailey  Springs,  Lauderdale  County. 
Healing  Springs,  Healing  Springs,  Washington  County. 
Wilkinson's  Matchless  Mineral  Water,  Greenville,  Butler  County. 

ARKANSAS.      ^ 

Six  of  the  7  springs  on  the  list  for  Arkansas  report  sales.  They  are 
the  following: 

Arkansas  Lithia  Springs,  Hope,  Hempstead  County. 
Blancoe  Springs,  near  Hot  Springs,  Garland  County. 
Dovepark  Springs,  Dovepark,  Hot  Spring  County. 
Eureka  Springs,  Eureka  Springs,  Carroll  County. 
Potash  Sulphur  Spring,  Hot  Springs,  Garland  County. 
Sulphur  Springs,  Sulphur  Springs,  Benton  County. 

CALIFORNIA. 

One  spring  has  been  dropped  from  California's  list  and  1  spring  has 
been  added,  leaving  the  total  for  1896  at  20,  as  in  1895.  The  name  of 
Ojai  Hot  Springs  has  been  changed  to  Matilija  Hot  Springs.  Six 
springs  have  sent  no  reports,  and  the  following  are  the  14  that  report 
sales  for  1896 : 

JStna  Springs,  Lidell,  Napa  County. 

Alhambra  Mineral  Spring,  Martinez,  Contra  Costa  County. 

Almaden  Vichy  Springs,  New  Almaden,  Santa  Clara  County. 

Azule  Natural  Seltzer  Water,  San  Jose,  Santa  Clara  County. 

Bartlett  Springs,  Bartlott  Springs,  Lake  County. 

California  Elixir  Mineral  Spring,  near  South  Riverside,  Riverside  County. 

Castalian  Mineral  Water,  Inyo  County. 

Coronado  Mineral  Spring,  Coronado,  San  Diego  County. 

Matilija  Hot  Springs,  Matilija,  Ventura  County. 

Mount  Lowe  Springs,  near  Pasadena,  Los  Angeles  County. 

Napa  Soda  Springs,  Napa  Soda  Springs,  Napa  County. 

Pacific  Congress  Springs,  Saratoga,  Santa  Clara  County. 

Tuscan  Springs,  Red  bluff,  Tehama  County. 

Veronica  Springs,  Santa  Barbara,  Santa  Barbara  County. 

COLORADO. 

Colorado's  list  remains  the  same  in  number  for  1806  as  for  1895. 
One  new  spring  is  added  and  1  dropped.    Of  the  8  springs  credited 
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to  the  State  all  report  their  sales  of  1896.    These  springs  are  the 
following: 

Boulder  SpringB)  Bonlder  Canyon,  Boulder  County. 
Canyon  City  Vichy  Springs,  Canyon  City,  Fremont  County. 
Carlile  Soda-Irou  Springs,  near  Pueblo,  Pueblo  County. 
Colorado  Carlsbad  Springs,  Barr,  Arapahoe  County. 
Clark  Magnetic  Mineral  Springs,  near  Pueblo,  Pueblo  County. 
Glenwood  Springs,  Glenwood  Springs,  Garfield  County. 
Hiawatha  Spring,  Maniton,  £1  Paso  County. 
Manitou  Mineral  Springs,  Maniton,  El  Paso  County. 

CONNECTICUT. 

Of  Connecticut's  8  springs  only  4  report  their  sales  for  1896.     They 
are  as  follows : 

Althea  Springs,  Waterbnry,  New  Haven  County. 

Arethusa  Springs,  Seymour,  New  Haven  County. 

Aspinock  Mineral  Springs,  Putnam  Heights,  Windham  County. 

The  Puritan  Spring,  Norwich,  New  London  County. 

DISTRICT  OF  COLUMBIA. 

The  District  of  Columbia  is  represented  on  the  list  by  1  spring,  as 
follows: 

Columbia  Lithia  Spring,  Washington. 

FLORIDA. 

The  1  spring  locality  credited  to  Florida  reports  sales  in  1896.    It  is: 

Magnolia  Springs,  Magnolia  Springs,  Clay  County. 

GEORGIA. 

Five  new  springs  are  added  to  Georgia's  list,  bringing  the  total  for 
the  State  ui>  to  8.    They  all  report  for  1896,  and  are  as  follows : 

Anipa  Spring,  Floyd  County. 

Austell  Lithia  Springs,  Austell,  Cobb  County. 

Bowden  Lithia'Springs,  Lithia  Springs,  Douglas  County. 

Daniels  Spring,  Greene  City,  Greene  County. 

Electric  Spring,  Hillman,  Taliaferro  County. 

Hillman's  Antifebrile  Spring,  Hillman,  Taliaferro  County. 

Hughes  Mineral  Spring,  near  Rome,  Floyd  County. 

Ponce  de  Leon  Spring,  near  Atlanta,  Fulton  County. 

IDAHO. 

There  is  no  change  reported  for  Idaho.    It  is  still  represented  by  1 
spring,  as  follows: 

Idanha  Spring,  Soda  Springs,  Bannock  County. 

ILLINOIS. 

One  spring  is  dropped  and  1  added  to  the  list  for  Illinois,  leaving  the 
total  at  10,  as  in  1895.    Of  these  12  report  for  181)0,  as  follows : 

American  Carlsbad,  Nashville,  Washington  County. 
Aurora  Lithia  Spring,  Montgomery,  Kane  County. 
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Block  HBwk  Springs,  Rock  lEland,  Bock  IslaDd  Connty. 

Diamond  Mineral  Spring,  Oraotfork,  Mftdiaon  Count]-. 

Magnesia  Sprinu,  Mootgomery,  Kane  Connty. 

Min-ni-ni-yan  Spring,  Bristol,  Kendall  Cotiuty, 

Original  Okawville  Mineral  Springs,  Okawville.  Washington  Connty. 

Parry  Springs,  Perry  Springs,  Pike  County. 

Red  Avon  MIdctqI  Springe,  Avon,  Fulton  Connty., 

Sailor  Springs,  Sailor  Springs,  Clay  Connty. 

Sanicala  Springi,  Ottawa,  Lasalle  Connty. 

Tivoli  Spring,  Chester,  Randolph  Connty. 


The  list  for  lodiana  BhowB  no  cbaoge  from  1895,  and  of  the  11  springs 
credited  to  the  State  10  report,  as  follows: 
Emerald  Spring,  Indiana  Mineral  Springs,  Warren  Connty. 
French  Lick  Springs,  French  Lick,  Orange  County. 
Greenwood  Sanitariam  Well,  Greenwood,  Johnson  Connty. 
ludiana  Mineral  Springs,  Indiana  Mineral  Springe.  Warren  County. 
Eickapoo  Magnetic  Springs,  Kickapoo,  Warren  County. 
King's  Mineral  Springs,  Maddyfurk,  Clark  County. 
Lodi  Artesian  Well,  Silverwood,  Fountain  County. 
Magnetic  Mineral  Springs,  Terre  Haute,  Vigo  Connty. 
Magnetic  Mineral  Well,  Fort  Wayne,  Allen  County. 
West  Baden  Springs,  West  Baden,  Orange  County. 

IOWA. 

Two  sprlDgs  have  been  dropped  from  Iowa's  list  and  1  new  one 
added,  leaving  the  total  at  5,  and  all  of  them  report.  They  are  as 
follows : 

Armstrong  Medical  Springs,  Lake  View,  Sac  County. 

Colfax  Mineral  Spring,  Colfax,  Jasper  County. 

Uynster  Springs,  Council  Bln&s,  I'ottawattamie  Connty. 

Ottumwa  Mineral  Springs,  Ottumwa,  Wapello  County. 

White  Sniphnr  Spring,  White  Solphur,  Scott  County. 

KANSAS. 

One  spring  has  been  taken  f^m  the  list  for  Kansas  leaving  the  total 
at  G,  and  of  these  the  following  4  report: 
niazing's  Natural  Medical  Spring,  Manhattan,  Riley  Connty. 
Gendik  Mineral  Springs,  Geuda  Springs,  Cowley  Connty. 
Jewell  Connty  Lithmm  Spring,  Montrose,  .Jewell  County, 
Topeka  Mineral  Wells,  Topeka,  Shawnee  Connty, 

KENTUCKY. 

One  of  Kentucky's  springs  has  been  taken  from  the  list,  and  of  the 
6  still  remaining  all  report,  as  follows: 

Anita  Springs,  Lagrange,  Oldham  County. 

Bedford  Springs,  Bedford,  Trimble  Connty, 

Blue  Lick  Springs.  Blue  Lick  Springs,  Nicholas  Connty. 

Crab  Orchard  Springs,  Crab  Orchard,  Lincoln  Connty. 

Hecla  Magnetic  Spring,  Louisville,  Jefferson  County. 
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LOtnSIANA. 

No  reports  of  sales  have  been  rec«iyed  from  any  of  the  springs  of 
Louisiana. 

MAINE. 

Maine  loses  2  springs  from  the  list  of  1895  and  gains  1,  leaving  the 
total  at  13.    Of  these  9  report,  as  follows : 

Blue  Hill  Mineral  Spring,  Blae  Hill,  Hancock  County. 
Cold  Bowling  Spring,  Steep  Falls,  Limington,  York  County. 
Crystal  Mineral  Springs,  Auburn,  Androscoggin  County. 
Glenwood  Mineral  Spring,  St.  Albans,  Somerset  County. 
Keystone  Mineral  Spring,  East  Poland,  Androscoggin  County. 
Paradise  Spring,  Brunswick,  Cumberland  County. 
Pine  Spring,  Topsham,  Sagadahoc  County. 
Underwood  Spring,  Falmouth  Foreside,  Cumberland  County. 
Windsor  Mineral  Spring,  Lewiston,  Androscoggiu  County. 

MARYLAND. 

Maryland  has  2  springs  added  to  the  list,  bringing  the  total  up  to  7, 
and  of  these  6  report,  as  follows: 

Algonquin  Springs,  Oxen  Hill,  Prince  Qeorge  County. 

Blackiston  Island  Diuretic  Mineral  Spring,  Blackiston  Island,  St.  Marys  County. 

Carroll  Springs,  Forest  Glen,  Montgomery  County. 

Chattolanee  Springs,  Chattolanee,  Baltimore  County. 

Strontia  Mineral  Spring,  Brooklandville,  Baltimore  County. 

Tacoma  Springs,  Tacoma,  Montgomery  County. 

MASSACHUSETTS. 

Two  springs  have  been  added  to  the  list  for  Massachusetts  and  5 
have  been  dropped,  leaving  the  total  at  24,  and  of  these  all  but  1 
report.    The  springs  reporting  are: 

Ballardvale  Litbia  Spring,  Lowell,  Middlesex  County. 

Belmont  Hill  Spring,  Everett,  Middlesex  County. 

Belmont  Spring,  Belmont,  Middlesex  County. 

Burnham  Spring,  Methuen,  Essex  County. 

Columbia  Litbia  Spring,  Revere,  Suffolk  County. 

Commonwealth  Mineral  Spring,  Waltham,  Middlesex  County. 

Crystal  Mineral  Spring,  Methuen,  Essex  County. 

Chapman's  Crystal  Spring,  Stoneham,  Middlesex  County. 

Diamond  Spring,  Lawrence,  Essex  County. 

Electric  Spring,  Lynn,  Essex  County. 

Everett  Crystal  Spring,  Everett,  Middlesex  County. 

Farrington's  Silver  Spring,  Milton,  Norfolk  County. 

Goulding  Spring,  Whitman,  Plymouth  County. 

Leland  Mineral  Spring,  Lowell,  Middlesex  County. 

Massasoit  Spring,  Springfield,  Hampden  County. 

Middlesex  Mountain  Spring,  Maiden,  Middlesex  County. 

Moose  Hill  Spring,  Swampscott,  Essex  County. 

Nobscot  Mountain  Spring,  Framingham,  Middlesex  County. 

Robbins  Spring,  Arlington,  Middlesex  County. 

Sheep  Rock  Spring,  Lowell,  Middlesex  County. 

Simpson  Spring,  South  Easton,  Bristol  County. 

Undine  Spring,  Brighton,  Suffolk  County. 
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MICHIGAN. 


MicbiKan  loses  1  spring  from  tbe  list,  and  of  the  13  still  remainiog 
all  report  for  1896.    They  are  the  following: 
AtDericAUUB  Well,  LansiDg,  IngbBm  County. 
Clarke  Red  Cro»B  Well,  Hig  Rapida,  Mecosta  County. 
Eastman  Springs,  Beotoa  Harbor,  Berrien  County. 
Magnetic  Mineral  Spring,  Spring  Lake,  Ottana  County. 
Medea  Spring,  Mount  Clemens,  Mncouli  Count;. 
Midland  Mineral  Springe,  Midland  City,  Midland  County. 
Mount  Cieuiens  Sprudel  Water,  Mount  ClemeDB,  Macomb  County. 
No-obe-mo  Mineral  Spring,  Reed  City,  Osceola  County. 
Pagoda  SpringB,  Mount  ClemeuB,  Macomb  County. 
Plymouth  Rook  Well,  Plymoutli,  Wayne  County. 
Salutaris  Spring,  St  Clair  Springs,  St.  Clair  Coanty. 
Ypsilanti  MinernI  Spring,  Ypsilanti,  Washtenaw  County. 
Zauber  Wassei  Spriags,  Hndson,  Lenawee  County. 

MINNESOTA. 

Minnesota  gains  2  nev  spring  localities,  and  the  5  with  which  the 
State  is  now  credited  all  report  for  1806,     They  are  as  follows: 
Inilian  Medical  Spring,  Elk  River,  Sherburu  County. 
Inglewood  and  Oleuwood  Springs,  Minneapolis,  Hennepin  Couuty. 
Mankato  Mineral  Spring,  near  Mankato,  Blue  Earth  County. 
Trio  Siloam  Springe,  Anstin,  Mower  County. 
Vitalie  Mineral  Springe,  near  Lindsttom,  Chicago  County. 

MISSISSIPPI. 

There  la  no  change  in  the  list  for  Mississippi,  and  of  the  6  springs 
still  credited  to  the  State  tbe  following  i  report  for  1896: 
Brown's  Wells,  Browns  Wells,  Copiah  County. 
Costalian  Spriugs,  Durant,  Holmes  County. 
Oodbold  Mineral  Well,  Summit,  Pike  County. 
Stafford  Mineral  Springe,  oaar  Voebnrg,  Jasper  Connty. 

MISSOURI. 

Two  Springs  have  been  added  to  the  list  for  Missouri  and  1  taken 
from  it,  leaving  9  as  tbe  total  for  1896.     Of  these  all  report,  as  follows: 
Albaqna  Mineral  Springs,  St.  Joseph,  Buchanan  County. 
B.  B.  Mineral  Springs,  Bowling  Greoo,  Pike  County. 
Blue  Lick  Springs,  Blue  Lick,  Sullue  County. 
Eldorado  Springs,  Cedar  County. 
Excelsior  Springs,  Excelsior  Spriugs,  Clay  Connty. 
Lineville  Mineral  Springs,  Mercer  County,  near  LlneviUe,  Iowa. 
HcAllist(.'r  Spriugs,  McAllister,  Saline  Coanty. 
Randolph  Springs,  Randolph  Sprln^H,  linndolph  Coanty. 
Bweot  Springs,  Sweet  Springs,  Saline  County. 

MONTANA. 
Only  1  of  Montana's  2  spriugs  reports  sales  for  1896,  viz: 
Lissner's  Mineral  Springs,  Helena,  Lewis  and  Clarke  County. 
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NEBRASKA. 
Nebraska  reports  1  spring  for  1896,  viz : 
Victoria  Mioeral  Spriogs,  New  Helena,  Caster  CoDDty, 
NEW  HAMPSHIRB. 

One  spring  is  dropped  from  tlie  list,  making  the  total  for  tbe  State  3. 
Of  these  the  following  2  report  for  1896: 

Londonderr;  Lithia  SprinfCi  LondondetTy,  Rockingham  CoDoty. 
Pack  MooadDOck  Lithiit  Spriag,  Tomple,  Hillaboro  CoaDty. 

NEW  JERSEY. 
Both  the  springs  credited  to  yew  Jersey  report  for  1896.     They  are: 
Kalinm  SprtogB,  Coll  I  Dge  wood,  Cundeu  Coanty. 
Pine  Grove  Mineral  Spring,  Woodbnr;,  GloacMter  County. 

NEW   MEXICO. 

New  Mexico's  list  remains  ancbanged  for  1896.    The  total  is  3,  and 
of  these  3  report  as  follows: 
Harscb'H  Irou  Springs,  Coyote  Canyon,  Bernalillo  Coanty. 
OJo  Caliente  Spring,  OJo  Calieute,  Tmw  Coanty. 

NEW   YORK. 

There  is  no  change  in  the  number  of  springs  credited  to  New  York. 
It  still  remains  at  31,  1  spring  being  dropped  and  1  added  to  the  list 
of  1895.     Of  these,  27  report  for  1896,  as  follows: 
Artuian  Lilhia  Spring,  Ballston  6pa,  Saratoga  County. 
Avon  Sulphur  Spring,  Avon,  Livingtttau  County. 

A.  D.  Ayer  Amherst  Mineral  Springs,  near  Witliamsville,  Erie  Coanty. 
Boonville  Mineral  Springs,  Boonville,  Oneida  Connty. 
Caynga  Water,  Caynga,  Cayoga  Connty. 
Colonial  Mineral  Springs,  West  Deer  Park,  Suffolk  County. 
Deep  Rock  Springs,  Oswego,  Oswego  County. 
Esperanza  Mineral  Springs,  Lake  Kenka,  Yates  County. 
Geneva  Lithia  Spring,  Geneva,  OutaTio  County. 
Great  Bear  Spring,  Fulton,  Oswego  County. 
Hassena  Springs,  Maasena,  St.  Lawrence  County. 
Saratoga  Springs,  Saratoga  Connty ; 

Champion  Spring. 

Empire  Spring. 

Excelsior  Spring. 

Hathorn  Spring. 

High  Sock  Spring, 

Old  Putnam  Spring. 

Patterson  Mineral  Spring. 

Royal  Spring. 

Saratoga  Carlsbad  Spring. 

Saratoga  Kissingen  Spring- 
Saratoga  Vichy  Spring. 

Saratoga  Viotoria  Spring. 

Union  Spring. 
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Table  Rock  Mineral  Spring,  Honeoye  Falls,  Monroe  County. 
White  Sulphur  Springs,  Richfield  Springs,  Otsego  County. 
White  Sulphur  Spring,  Sharon  Springs,  Schoharie  County. 

NORTH    CAROLINA. 

There  is  do  change  in  the  list  for  North  Carolina.  The  8  springs 
credited  to  the  State  all  report  for  1896.    They  are: 

Ashley  Bromine  and  Arsenic  Spring,  Ashe  County. 

Barium  Springs,  Barium  Springs,  Iredell  County. 

Lemon  Springs,  Lemon  Springs,  Moore  County. 

Park's  Spring,  Caswell  County,  near  Danville,  Va. 

Panacea  Springs^  Warren  County. 

Seven  Springs,  Seven  Springs,  Wayne  County. 

Shaw's  Healing  Springs,  Littleton,  Halifax  County. 

Thompson's  Bromine  Arsenic  Springs,  Crumpler,  Ashe  County. 

OHIO. 

From  Ohio's  list  3  springs  have  been  dropped  and  1  added.  The 
total  for  1896  is  12,  and  of  these  the  following  11  report: 

Crum  Mineral  Springs,  Austin  town,  Mahoning  County. 

Crystal  Rock  Spring,  Erie  County. 

La  Fountaine  Mineral  Springs,  Fountain  Park,  Champaign  County. 

Magnetic  and  Saline  Spring,  Marysville,  Union  County. 

Mustcash  Spring,  Erie  County. 

Puritas  Mineral  Springs,  Rockport,  Cuyahoga  County. 

Purtlehaugh  Mineral  Spring,  Urhana,  Champaign  County. 

Rex  Mineral  Spring,  New  Richmond,  Clermont  County. 

Sulphur  Lick  Springs,  Anderson,  Ross  County. 

Talewanda  Mineral  Springs,  near  College  Comer,  Prehle  County. 

Wewoka  Spring;  near  Richards  Station,  Lucas  County. 

OREGON. 

Oregon's  list  remains  the  same  as  in  1895.  Of  the  3  springs  on  the 
list  the  2  following  report  sales  in  1896 : 

Lehman  Springs,  Ukiah,  Umatilla  County. 
Wilhoit  Springs,  Wilhoit,  Clackamas  County. 

PENNSYLVANIA. 

Two  springs  are  added  to  the  list  for  Pennsylvania,  and  2  are  dropped, 
so  the  list  remains  the  same  as  for  1895.  Of  the  2L  springs  included 
the  following  16  report  for  1896 : 

Aquatone  Mineral  Spring,  Aquetong,  Bucks  County. 

Black  Barren  Mineral  Spring,  Pleasant  Grove,  Lancaster  County. 

Bedford  Springs,  Bedford,  Bedford  County. 

Charmian  Springs,  Charmian,  Franklin  County. 

Cioverdale  Lithia  Springs,  Xewviile,  Cumberland  County. 

Cresson  Springs,  Cresson,  Cambria  County. 

East  Mountain  Lithia  Well,  near  Factory  ville,  Wyoming  County. 

Gettysburg  Katalysine  Spring,  Gettysburg,  Adams  County. 

Parker  Mineral  Spring,  Ganleau,  McKean  County. 

Pavillion  Spring,  Weruersville,  Berks  County. 
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Ponce  de  Leon  Sprinfif,  Meadvilley  Crawford  County. 
Pulaski  Natural  Mineral  Springs,  Pulaski,  Lawrence  County. 
Rosscommon  Springs,  Wind  Gap,  Monroe  County. 
Saegertown  Mineral  Spring,  Crawford  County. 
Sizer  Mineral  Springs,  Sizerville,  Cameron  County, 
'fuscarora  Lithia  Spring,  McClaysville,  Juniata  County. 

RHODE  ISLAND. 

There  is  no  change  in  the  Bhode  Island  list  for  1895,  and  the  3  springs 
report  sales.    They  are : 

Gladstone  Spring,  Narragansett  Pier,  Washington  County. 

Holly  Spring,  Woonsocket,  Providence  Connty. 

Oobee  Mineral  and  Medical  Springs,  Johnson,  Providence  County. 

SOUTH  CAROLINA. 

One  new  spring  is  added  to  South  Carolina's  list,  and  3  of  the  5  springs 
credited  to  the  State  report  sales  for  1896.    They  are : 

Chicks  Springs,  Chicks  Springs,  Greenville  County. 
Edisto  Springs,  Orangeburg.  Orangeburg  County. 
Harris  Lithia  Springs,  Waterloo,  Laurens  County. 

SOUTH  DAKOTA. 

The  one  spring  locality  credited  to  South  Dakota  reports  sales  in  1896 
from  3  of  its  springs. 

Hot  Springs  of  South  Dakota,  Hot  Springs,  Fall  River  County. 
Min-ne-kahta  Spring. 
Lakotah  Springs. 
Mammoth  Springs. 

TENNESSEE. 

Tennessee  loses  1  spring  and  gains  1,  leaving  the  total  number  the 
same  as  in  1895.  All  6  springs  credited  to  the  State  report  for  1896. 
They  are : 

Dixie  Mineral  Spring,  Knoxville,  Knox  County. 

Estill  Springs,  Estill  Springs,  Franklin  County. 

Idaho  Springs,  St.  Bethlehem,  Montgomery  County. 

Red  Boiling  Springs,  Red  Boiling  Springs,  Macon  County. 

Rhea  Springs,  Rhea  Springs,  Rhea  County. 

Tate  Epsom  Springs,  Tate  Spring,  Grainger  County. 

TEXAS. 

Of  the  13  springs  credited  to  Texas  10  report  sales  in  1896.  They 
are: 


Capp's  Mineral  Wells,  Longview,  Gregg  County. 
Dalby  Springs,  Dal  by  Springs,  Bowie  County. 
Hynson's  Iron  Springs,  Marahall,  Harrison  Connty. 
Mineral  Wells,  Mineral  Wells,  Palo  Pinto  County. 
Montvale  Springs,  Marshall,  Harrison  County. 
Overall  Mineral  Wells,  Franklin,  Robertson  County. 
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Koeburoutch  Springs,  Marshall,  Harrison  County. 
Sour  Mineral  Spring,  near  Liiling,  Caldwell  County. 
Tioga  Mineral  Wells,  Grayson  Connty. 
Wootan  Welle,  Wootan  Wells,  Roberteon  County. 

UTAH. 

Only  1  of  Utah's  3  springs  reports  sales  for  1806,  and  it  is  new  to  the 
list.     It  is: 

Deaeret  LitLia  Water  Springs,  Deseret,  Millard  Coauty. 

VERMONT. 
Four  of  Vermont's  springs  report  sales  for  1896.    They  are: 
Clarendon  Springs,  Clan'itdon  Springs,  Rutland  County. 
Equinox  Spring,  Manchester,  Bennington  County. 
Mlssisquoi  Mineral  Springs,  Sheldon,  Franklin  Conntf . 
Vermont  Mineral  Spring,  Brookline,  Windham  Connty. 

VIRGINIA. 

Four  new  localities  are  added  to  the  list  for  Virginia,  increasing  the 
34  of  1S95  to  38  for  1896.  Of  these  28  report  their  sales  in  1896.  Tbey 
are  the  following: 

Beaofunt  Lithia  Springs,  Beaufont,  Chesterfield  Connty. 
Bedford  Chalybeate  Springs,  near  Bedford  City,  Bedford  Connty. 
Blue  Ridge  Springs,  Bof«tourt  County. 

Buffalo  I^itbia  Springs,  BulTalo  Lithia  Springs,  Mecklenburg  Connty. 
Chase  City  Mineral  Springs,  Chuae  City,  Mecklenburg  County. 
Colonial  Springs,  near  Claybank  Wharf,  Gloucester  Connty. 
Crockett  Arsenic  Lithia  Spring,  Shawsville,  Montgomery  Connty. 
Farm-ville  Lithia  Springs,  Cnmberlaujl  Connty,  near  Farmville,  Prince  Edward 
County. 
Harris  An ti- Dyspeptic  and  Tonic  Spring,  Burkeville,  Nottonay  County. 
Healing  Springs,  Healing  Springs,  Bath  Connty. 
Hunter's  Pulaski  Alnm  Springs,  Walkers  Creek.  Pulaski  County. 
Iron  Lithia  Springs,  Tip  Top,  Tazewell  Connty. 
Jordan  White  Sulphur  Spring,  Stephenson,  Frederick  Connty. 
Lake  Como  Lithia  Spring,  Henrico  County. 

Hagee'a  Chlorinated  Lilhia  Sprin;;,  Clarksville,  Mecklenburg  Connty. 
Haasanetta  Springe,  Harrisonburg,  Rockingham  County. 
Nye  Lithia  Springs,  Wythefille,  Wytbe  County. 
Otterburn  Lithia  and  Magnesia  Springs,  Amelia,  Amelia  County. 
Pieonian  Spriugs,  Loudoun  County. 

Powhatan  Litliia  and  Alum  Springs,  Tobaccovillo,  Powhatan  Connty. 
Pine  Mountain  SpringH,  Washington  County. 
Seawriglit  Magnesian  Lithia  Spring,  St:tunton,  Augnsta  County. 
Seven  Springs,  near  Glade  Spring,  Washington  County. 
Pwineford's  Arsenic  Lithia  Springs,  Osceola,  Washington  Connty. 
Virginia  M.ignesian  Alkaline  Springs,  near  Staunton,  Augusta  County. 
Virginia  Waukesha  Lilhia  Springs,  Staunton,  Augusta  County. 
Wallanhatoola  Alum  Sjirings,  near  Millboro  Spring,  Bath  County. 
Wolf  Trap  Lithia  Springs,  Wolf  Trap,  Halifax  County. 
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WASHIHOTON. 

Two  of  the  3  springs  credited  to  the  State  of  Washington  report 
sales  for  1890.    They  are: 
Ciucade  Springs,  near  CBiciuiM,  Skamauin  Connty. 
Medical  Lake,  Medical  Lake,  Spokane  Count;. 

WEST   VIRGINIA. 

Of  West  Virginia's  6  springs  5  report  sales  for  1896.    These  are  the 
following: 
Capon  Springs,  Capon  S|iriD|;B,  Hampeliire  Count]-. 

Greenbrier  Wbite  Sulphur  Springe,  White  Snlphnr  Station,  Greenbrier  County. 
Irondale  Spring,  Independence,  Preatnn  County. 
Salt  Sulphnr  Springs,  Salt  Suiphor  Springs,  Monroe  County. 
Triplet  Well,  Calf  Creek,  Grant  Distilot,  PleHsaiita  County. 

WISCONSIN. 

Tbe  total  Dumber  of  springs  credited  to  Wisconsin  is  29,  which  is  a 
oet  gain  of  1  from  1895.    One  spring  has  been  drop[>ed  fW)m  the  list 
and  2  new  ones  have  been  added.    Reports  of  sales  for  1896  have  been 
received  from  20,  as  follows; 
Allonei:  Mineral  Springa,  Green  Bay,  Brown  Connty. 
Kay  City  Spring,  Asliluad,  Aihlanil  County. 
Bethania  Mineral  Spring,  Osceola,  Polk  Connty. 
Chippewa  Spring,  Chippewa  Failn,  Chippewa  County. 
Caatalia  Springs,  Wanwatoaa,  Milwaukee  County. 
Darlington  Mineral  Springs,  Darlington,  Lafayette  Connty. 
Fort  Crawford  Springs,  Prairie  dn  Cbien,  Crawford  County. 
Lebens  Wawer,  Green  Bay,  Brown  Connty. 
Nee-Ska-Ra  Miuerol  Spring,  Wnuwatoaa,  Milwaukee  Connty. 
Rainbow  Mineral  Spring,  Wantoma,  Waushara  Connty. 
iSalvator  SpringH,  Green  Bay,  Brown  County. 
Shenttiel  Mineral  Springs,  Waupaca,  Waupaca  County, 
Slieliuygau  Miueiat  Spring,  Sheboygan,  Sbeboygau  Connty. 
Silver  Sand  Spring,  Milwaukee,  Milwaukee  County. 
Siilou  Springs,  Upper  St.  Croix  Lake,  Donglas  County. 
Sparkling  Spring,  Wanwatos.i,  Milwaukee  County. 
St.  John  Mineral  Spring,  Green  Bay,  Brown  County. 
Waukesha  Springs,  Waukesha  County : 

Almanaris  Springs. 

Arcadian  Spring. 

Bethesda  Mineral  Spring* 

Fountain  Spring. 

Horeb  Spring. 

Si  loam  Spring. 

Waukeslia  Hygeia  Mineral  Spring. 

Silurian  Mineral  Spring. 

White  Kock  Mineral  Spring. 
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Summary  of  reports  of  mineral  springe  for  1896. 


States  aad  Territories. 


NORTH   ATLANTIC   STATES. 

Maine 

New  Hampshire 

Vermont 

Massachnsetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

SOUTH  ATLANTIC  STATES. 

Delaware , 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

SOUTH   CENTRAL  STATES. 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Indian  Territory 

Arkansas 

Oklahoma 

NORTH  CENTRAL  STATES. 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin i . 

Minnesota 

Iowa 

Missouri 


3priii}rH  re- 
porting. 

Springs  not 
reporting. 

■ 

Total  used 

commer- 

ciAlly. 

9 

4 

13 

2 

1 

3    ! 

1 

4 

1 

5 

23 

1 

24 

3 

0 

3 

4 

4 

8    I 

27 

4 

31 

2 

0 

2 

16 

5 

21 

0 

0 

0 

6 

1 

7 

1 

0 

1 

28 

10 

38 

5 

1 

6 

8 

0 

8    1 

3 

2 

5 

8 

0 

8 

1 

0 

1 

5 

0 

5 

6 

0 

6 

3 

1 

4 

4 

2 

6 

0 

1 

1 

10 

3 

13 

0 

0 

0 

6 

1 

7 

0 

0 

0 

11 

1 

12 

10 

1 

11 

12 

4 

16 

13 

0 

13 

26 

3 

29 

5 

0 

5 

5 

0 

5 

9 

0 

9 
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Summary  of  reports  of  mineral  apringBfor  1896 — Continued. 


Stales  and  Territories. 


NORTH  CENTRAL  STATES —CODtioaeil. 

North  Dakota 

South  Dakota 

Nebraska 

Kansas 

WESTERN  STATES  AND  TERRITORIES. 

Alaska , 

Wyoming 

Montana 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada , 

Idaho  

Washington 

Oregon 

California 

Total 


Springs  re- 
porting. 


0 
1 
1 
4 


0 
0 
1 
8 
2 
0 
1 
0 
1 
2 
2 
14 


Springs  not 
reporting. 


Total  used 

coramer- 

cially. 


312 


0 

0 

0 

1 

0 

1 

2 

6 

0 

0 

0 

0 

1 

2 

0 

8 

1 

3 

0 

0 

2 

3 

0 

0 

0 

1 

1 

3 

1 

3 

6 

20 

65 

377 

IIVIPORTS  AND  EXPORTS. 

Prior  to  1884  the  Treasury  Department  did  not  distinguish  natural 
mineral  waters  from  those  that  were  artificial;  since  1883  the  distinct 
tion  has  been  made,  but  the  artificial  waters  have  not  been  classified 
according  to  the  receptacles  in  which  they  have  been  imported.  The 
importation  is  shown  in  the  two  tables  following^  with  a  table  of  exports 
appended. 
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Mineral  waters  imported  and  entered  for  ooneumption  in  the  United  SiateSf  1867  to  2883, 

inclusive. 


Fiscal  year  ended  Jane  30— 


1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 


In  bottles  of  1  qaart  or  less. 


Quantity. 


Bottles. 
370, 610 
241,702 
344,691 
433, 212 
470, 947 
892, 913 

35,508 
7,238 
4,174 

25,758 

12,965 
8,229 

28,440 
207,554 
150,326 
152, 277 

88,497 


Value. 


$24, 913 

18,438 

25,635 

30,680 

34,604 

67,951 

2,326 

691 

471 

1,899 

1,328 

815 

2,352 

19, 731 

11,850 

17, 010 

7,054 


In  bottles  in  excess  of  1 
quart. 


Quantity. 


Quarti. 

3,792 
22,819 

9,739 
18,025 

2,320 


Value. 


$360 
2,052 

802 
1,743 

174 


Fiscal  year  ended  June  30— 


1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882 

1883. 


Not  in  bottles. 


Quantity. 


OaUonM. 


554 

1,042 

2,063 

1,336 

639 

355 

95 

5 


Value. 


$137 

104 

245 

508 

141 

116 

75 

16 

2 


All  not  artificial. 


Quantity. 


OaUon*. 


22 


55 


26 


394,423 

199,035 

395,956 

447,646 

520, 751 

883,674 

798,107 

927, 759 

1, 225, 462 

1, 542, 905 

1,714,085 


Value. 


$98,151 
79, 789 
101, 640 
134,889 
167, 458 
350,912 
282, 153 
285,798 
383,616 
410, 1(^ 
441,439 


Total  value. 


$25,410 

20,594 

26,682 

32, 931 

34,919 

68,067 

100,552 

80,496 

102, 113 

136,788 

168,808 

351,  727 

284,509 

305,529 

395,492 

427, 115 

448,493 
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Import*  for  gean  I88i  to  1896. 


1 

*«,«..,.  ™,««1     1       ^„„„,„.„ 

«!..««. 

GalloM. 

Value.            0>Uong.        |        Tilde. 

29,366 
7.972 

62,464 

M,591         l,5(e,298    1    $362,651 
2.157    ■'     1,660,072          397,875 

1887 

13,885 
12, 752 
36,494 
22,328 
26,700 
16,052 
6,086 
7,753 
101,  lis 
61,108 

4,851         1,915.511 
4.411         1,716.461 
8. 771         1, 658, 968 
7.133         2,322.008 
8.700         2,019,833 
9,089         2,266,123 
2,992    1    2,321.081 
3,047    1     1,891,964 
19,161         2,104,811 
11,739         2,273,393 

385,906 

341,695 

368,661 

433, 281 

392, 89t 

497,660 

506,866 

417,500 

506.384    ! 

651,097 

1890 

1891 

1893 

1894 

1895 

1896 

EzporU  of  nalui-ai  m 

nrral  aaUrt  of  ietti«ttie  production  from  the  Cni 

td  Staiei 

VllHB. 

Fiscal  y»r»dedjuii 

30-      '■      Vtlm.       !       FiM.lyMrM»lBdJime30- 

,163 

1879 

1,529 

■;   

INDEX. 


Abrasive    materials,    by    Edward    W. 

Parker 121»-1231 

Agate 1207 

Alabama,  clays 1127 

coke 083 

limestone 1047 

mineral  waters 1876 

Allegheny  Mountain  coke  district,  Penn- 
sylvania       721 

Allegheny  Valley  coke  district,  Pezmsyl- 

▼ania 726 

Amber 1212 

Amethyst 120i 

Analyses,  asphalt 026,982,987,980 

asphalt  oil....- 038 

brick  (fire) 1120 

brownstone. 1020,1080 

cement  material 1174 

days 1128,U46,1U7-1168 

feldspar 1386 

fuller's  earth 1862,1366.1856,1350 

gilsonite OiO 

granite 058, 

062, 063, 064, 065. 068, 060, 070, 073, 075 

gyiMnim 1270 

lime 1066 

limestone 1047,1048,1064, 

1050.  1000,  1061,  1063,  1066,  1067, 1068 

marble 983,085-086,090 

natural  gas 012,015 

petroleum 842 

phosphate  rock 1240 

sandstone 1015,1022,1023,1024 

slate 008.000,1001,1004 

turquoise i...    1211 

Appalachian  oil  field,  extension  of 764 

prices  in 777 

production  of 770 

shipments  from 774 

stocksin 776 

well  records  in 782 

Arizona,  brownstone 1031 

limestone 1048 

marble 087 

sandstone 1015 

Arkansas,  cement < 1174 

limestone 1048 

mineral  waters 1376 

natural  gas 016 

Asbestos,  by  Edward  W.  Parker 1323-1331 

Canada 1325 

imports 1324 

Italy 1326 

methods  of  mining  and  dressing 13S0 

occurrences 1 i;52b 


PagSL 

Asbestos,  production 1323,1324 

South  Africa , 1331 

uses 1326 

Asphalt,  analyses 026,082,037-030,040 

production  from  petroleum 022 

Asphalt  deposits  of  western  Texas,  by  T. 

Wayland  Vaughan 990-035 

Asphalt  oil,  analyses 033 

Asphaltum,  by  Edward  W.  Parker 910-048 

California 010,020,923,025 

Colorado 010,920,936 

fossils  found  in 027 

France 046 

Germany 046 

imports 022 

Indian  Territory 010 

Kentucky 010,920 

Oklahoma 020 

production  by  States 028 

Texas 010,020,020 

Trinidad 046 

Utah ,...  010,020,035 

varieties  produced 021 

Austria-Hungary,  petroleum 857 

Barbadoes,  asphalt,  analysis 099 

Barytes,  by  Edward  W.  Parker 1348-1850 

Baum6  hydrometer  scale    with    corre- 

8I>onding  specific  gravities 803 

Beaver  coke  district,  Pennsylvania 720 

Bechelbronn  asphalt,  analyses 037,999 

Bedford  [Indiana]  o()litic  limestone,  by  T. 

C.  Hopkins  and  C.  £.  Siebenthal. .    1060 

Beryl  and  emerald 1203 

Bituminous  rook,  California 025 

production. 021 

Texas 031 

Blossburg  coke  district,  Pennsylvania. . .      720 

Brick  and  tile  production,  by  States 1077 

Brick  (building),  tests 111^-1117 

(common),  production  and  price,  by 

States 1070,1084,1004 

(fancy  or    ornamental),    value,    by 

States ...: 1081,1084 

(fire),  analyses,   tests,   and  specific 

gravities 1110,1120 

(fire),  value,  by  States 1081,1084 

(paving),  tests 1107-1112,1117-1110 

(pressed),  production  and  price,  by 

States 1079,1084,1004,1005 

(vitrified   paving),  production    and 

price,  by  States 1081,1084,1006 

Broad  Top  coke  district,  Pennsylvania. . .      728 

Brownstone,  analyses 1027,.1020, 1090 

colors  and  general  propt^rties 1026 

methods  of  quarrying  and  handling. .    1087 
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Browiistone,  mineralogical  compositioii.    1032 

occurrenoe ..-    1087 

(Pexmsylvania),  paper  by  T.  G.  Hop- 
kins, on 1085-1043 

quarries  in  the  New  Bed  area 1099 

stmctural  and-textnral  features 1083 

tests 1034-1086 

uses 1088 

Buhrstones 1219 

Bui-ma^ruby 1197 

sapphire 1202 

Byerley,  F.  H.,  quoted  on  process  of  ob- 
taining asphalt  from  petroleum..     922 

Calif  omia,  asphaltum 919,925 

clays 1130 

fossils  found  In  asphaltum  of 927 

granite...  957 

limestone 1048 

marble 978 

mineral  waters 1376 

natural  gas 912 

petroleum 841 

salt 1309 

sandstone 1016 

slate 997 

Canada,  asbestos 1325 

grindstones 1225 

naturalgas 916 

X>etroleum 861 

soapstone 1075 

C.  C.  and  white  granite  ware,  production 

by  States 1100 

Cement,  analyses 1174 

imports.'. 1171,1181 

Cement,  natural  rock,  by  Uriah  Cum- 

mings   U78-1182 

Cement,  Portland,  by  Spencer  B.  New- 
berry    1188-1177 

ChrysoUte 1204 

Chrysoprase 1207 

Cincinnati  coke  district,  Ohio 709 

Clay,  analyses 1120,1128,1146-1168 

active  and  idle  plants,  by  States 1096 

Alabama 1127 

California 1130 

Colorado 1131 

deposits  of,  by  States 1127-1146 

imports...: 1103 

imports  for  use  in  American  pottery.    1102 

Indiana 1138 

Iowa 1139 

literature 1146 

(''mineral  soap"),  Wyoming 1146 

Missouri 1140 

New  York ! 1144 

Ohio 1145 

pottery 1120 

Seger's  cones  for  testing  firing  of —    1124 

specific  gravities  of —    1120 

structural  materials  made  of 1105 

tests. .  1107-1112, 1117-1119, 1122, 1129, 1143, 1144 

use  for  tile  making HOG 

vitrified  wares  of 1137 

"Wyoming 1145 

Clay  products,  brick  (common),  produc- 
tion and  price,  by  States.  1079, 10*4, 1094 


Clay  products,  brick  (fancy  or  orna- 
mental), value,  l>y  States 1061,1064 

brick  (fire),  value,  by  States 1061,1064 

brick  (pressed) ,  prices,  by  States 1079 

1084,1095 
brick  (vitrified  paving),  prices  and 

production,  by  States ....  1061, 1084, 1005 
C.  C.  and  white  granite  ware,  produc- 
tion, by  States  1100 

draintile,  value,  by  States 1081, 1084 

earUienware,  value,  by  States IIOU 

flreprooflng,  value,  by  States 1062, 10B7 

imi>orts 1104 

miscellaneous    products,   value,    by 

States 1082,1087 

porcelain  elec^ical  supplies,  value  by 

States 1101 

porcelain  or  china,  value,  by  States. . .    1101 
pottery,   production  and  value,   by 

States 1099 

rank  of  States  in  output  from  1894  to 

1896 1090,1098 

Rockingham  ware,  value,  by  States..    1100 

sanitary  ware,  value,  by  States 1101 

sewer  pipe,  value,  by  States 1082, 1087 

stoneware,  value,  by  States UOO 

terra  cotta,  ornamental,  value,  by 

States 1082.1087 

tile  (not  drain),  value,  by  States..  1062,1067 
yellow  and  Rockingham  ware,  value, 

by  States 1100 

Clay-working  industry  in  1896,  by  Hein- 

richRies 1105-1168 

Clay-working  industry  in  the  United 
States  in  1896,  statistics  of,  by  Jef- 
ferson Middleton 1077-1104 

Clearfield  Center  ookd  district,  Pennsyl- 
vania       722 

Coal,  amount  and  value  used  in  the  manu- 
facture of  coke  680,680 

amount  required  to  produce  a  ton  of 

coke 683 

amount  used  in  the  manufacture  of 

coke 661HS63 

condition  in  which  charged  into  ovens 

in  coke  manufacture 

kind  used  in  the    manufacture  of 

coke,  by  States 

kind  used  in  the  manufacture  of  coke 

in  West  Virginia 739 

percentage  yield  of,  in  the  manufac- 
ture of  coke 684 

value  of  amount  displaced  by  natural 

gas 908 

yield  of  in  coke 661-4J63 

Coal  measures,  Indiana,  section  of 1138 

Coke, by  Edward  W.Parker 659-746 

Alabama 698 

Alleghany  Mountain  district,  Penn- 
sylvania       721 

Allegheny  Valley  district,  Pennsyl- 
vania  736 

amount  of  coal  used  in  the  manufac- 
ture of 686 

Beaver  district,  Pennsylvania 728 

Blossburg  district,  Pennsylvania 789 


CCdie.  Broad  Top  district. Penoaylyui is..  7^ 

chnnclsr  c^  txni  aaed  In  muintac  ' 

tore  of.  by  States ABB 

Ctoclnnati  district.  Ohio 709 

ClearOeld  Center  district 13S 

coalcoDBnmedlnmuinfaetareot....  «80 

cobI  required  to  produce  a  toQ  of W3 

Colorado - «6 

condition  In  which  coal  la  chari^ed 

into  oreaa  lor  maklnK WB 

ConnellBTllte  district,  PennerlTania. .  TIT 

eBtftbliBbmeDtBtormaking M1-6SB 

Georgia OW 

CtreeDabnTK  district,  Pennsylvania- . .  72tt 

Imports - M2 

niiDoU em 

increase  and  decrease  of  production.  MS 

Indian* 700 

Indisji  Territory TCE 

trwin  district.  Pennaylvanla 730 

Kanawha  district.  West  Virginia  ....  741 

703 

704 

706 

706 

NewMeilcj 707 

New  River  district,  Weat  Virginia ...  741 

New  York - 70§ 

numberofovenebnlltandbQllding.Ml-OeS. 

eae,a7i 

nnmber  of  works «67 

Ohio - 708 

Pennsylvania - 711 

percentage  derived  from  cosl eei-Wa, 

percentage  yield  ol  coal  ased  In  the 

maoafactore  of _ eS4 

Pittsburg  district  Pennsylvania 724 

Pocsbontaa-Flat  Top  district,  West 

Virginia 710 

production  by  States ,—  «81-8fl3 

prodnction  from  1880  to  1886 S7S 

rank  of  Btatmin  production ST4 

Beynoldflville  Walston  district.  Penn. 

sylvanla TOT 

Tennessee 731 

Teias - Tffi 

Upper  C^onnellsville  district.  Pennsyl. 

lipper  Monougahela    district.  West 

VirglBla 742 

Upper  Potomac  district.  West  Vir- 
ginia   743 

Utnh 733 

value  and  average  selLng  price  of —  K6 

value  and  prices aOI-aSI 

Virginia - 733 

Washington 734 

West  Virginia 738 

Wisconsin - "44 

Wyoming 74S 

Coking  Industry  by  Statet 883 

Colorado,  aaphaltnm BIO.  HSU.  S3t> 

coke BM 

tullar-soarth 135,1 

granite 857 

18  GBOL,  PT  5 88 


Colorado.  llmsatoDe . . 

mineral  waters  .-. 

Datura] gas 

petroleum 

ConnectlcnI.bt 
feldspar 

limestone . . 


sandstone 1017- 

Connellsvllle  coke  district,  Pennsylvania . 

Corundum  and  emery. — 

Cryolite 

Cummings,  trriab,  OD  rock  cement...  1I7H. 

Day,  WlUlamConstoae WO- 

Derbyshire.  England,  petroleum  produc- 


ir  proopector  tor. . . 


New  South  Wales 

oatflt  (or  mine: 

South  Africa.- 

Wisconsin 1 

District  of  Columbia,  mineral  waters. ...    1 

Draintile.  value  by  States ll»l,l 

Earthenware,  valoe,  by  States 1 

Eastern  or  southern  Oblo  petroleum  dlH- 

trict 

Ecuador,  petroleum 

Electricity,  stone  qnai-rylng  and  working 


Emery.  (See  Coi^ndum  and  emer 
England,  toller's  earth,  analyse*.. . 
Exports,  mineral  waters — 

petroleum,  from  Bnssla 


salt... 


New  York 1368 

Pennsylvania 1397 

prodnction,  by  States 1387 

Dsed  in  American  pottery llOi 

Fibrous  talc 1071 

Fire  clays,  analyses llOO-lLre 


limestone lOtB 

mineral  waters 1377 

phosphate  rock.- .-  MS! 

Fluorspar  and  cryolite,  by  Edward  W. 

Parker 1315-13M 

Fonils  fouud  In  aspbaltum  In  California.  WT 

France,  asphaltnm 


pyri 


isee 
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Franklin  Institute  ( Joarnal  of),  quoted  on 

gilaonite 937 

Fuller's  earth 1351 

analyses 1352.1356,1356,1369 

Colorado 1353 

development  and  production 1351 

Florida 1356 

Oeorgria 1350 

Indian  Territory 1354 

Nebraska 1353 

new  discoveries 1351 

New  Mexico 1354 

New  York 1354 

South  Dakota...... ia51 

Galicia,  ozocerite 946 

petroleum 857 

Oamet 1204 

production  for  abrasive  purfxiees —  1231 

Gem  literature 1215 

Gems,  use  of 1213 

G«nesee,  New  York,  salt  district 1295 

Georgia,  coke 697 

fuller's  earth 1360 

granite 960 

limestone 1049 

marble 980 

mineral  waters 1377 

slate 997 

slate«  analysis 998 

Germany,  asphaltum,  production 946 

petroleum 869 

Gilsonite,  analyses 940 

chemistry  of 937 

dry  distillation  of 941 

production 935 

Granite »51-«76 

analyses  and  tests  . . .  058-966, 968-970, 973-975 

California 957 

Colorado 957 

Connecticut 957 

crushing  tests 958-961 

Delaware 960 

electric  and  pneumatic  quarrying  and 

working 957 

Georgia 960 

Maine 961 

Maryland 962 

Massachusetts 964 

mineral  composition 964 

Minnesota 966 

Missouri 986 

Nevada 960 

New  Hampshire 969 

New  Jersey 970 

New  York 970 

North  Carolina 970 

Oregon 971 

paving  blocks  of,  value,  by  States —  952 

Pennsylvania 973 

Rhode  Island 974 

South  Carolina 974 

South  Dakota 974 

value  and  uses 951.954.966 

Vermont 974 

Virginia 974 

Wisconsin 974 
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Graphite 1333 

GreAt  Britain,  petroleum 871,872 

slate 1010 

Greensburg  coke  district,  Pennsylvania.  720 

Grindstones 1222 

Canada 1224 

imports 12?3 

production 1222 

Gypsum,  by  Edward  W.  Parker 1268-1271 

analyses 1270-1271 

imi)ort8 1268 

Kansas 1290 

occurrence 1283 

production 1266-1267 

Hones  And  whetstones 1224 

imports 1227 

Hopkins,  T.  C,  on  the  Bedford  (Indiana) 

oolitic  limestone 106O-1067 

on  Pennsylvania  brownstones 1025-1043 

Idaho,  limestone 1049 

marble 980-987 

mineral  waters 1377 

sandstone 1US2 

Illinois,  coke 600 

limestone 1040 

mineral  waters 1377 

naturalgas Oil 

petroleum 850 

sandstone 1022 

Imports,  asbestos 1324 

asphaltum 022 

barytes 1340 

buhrstones....! 12^1 

cement 1181 

clay 1103 

clay  products 1104 

coke 602 

cryolite 1316 

emery 1228 

graphite 1332 

grindstones 1223 

gypsum 1268 

hones  and  whetstones 1227 

lithographic  stone 1363 

mica 1818 

mineral  paints 1310 

mineral  waters 1387 

naturalgas 018 

ocher 1310 

petroleum,  into  Japan 870 

phosphate  rock 1242 

pyrites 1280 

salt 1283-1288 

Boapstone 1074 

sulphur 1348 

umber 1341 

white  lead 1346 

India,  petroleum,  production  by  districts .  876 

Indiana,  brownstone,  analyses 1030-1081 

clay  deposits 1138 

coal  measur^i,  section 1138 

coke 700 

limestone 1040 

limestone,  analyses 1064 

limestone,  tests 1053 

mineral  waters 1878 
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Indiana,  natnral  gas 907 

petroleum 828 

sandstone 10E22 

Indian  Territory,  aspbal  turn 919 

coke 708 

fuller'searth 1354 

I)etroleam 860 

Infusorial  earthy  occnrrenoe 1229 

production 1229 

Iowa, clay  deposits.... 1139 

limestone 1068 

marble 980 

mineral  waters 1378 

sandstone 1023 

Ir^ln  coke  district,  Pennsylvania 730 

Italy,  asbestos 1306 

petroleum 873 

Ithaca,  New  York,  or  Southern  salt  dLa> 

trict 1296 

Jadeite 1311 

Japan,  petroleum 877 

Java,  petroleum 879 

Kanawha  coke  district.  West  Virginia. . .  741 

Kansas,  coke 703 

gypsum 1270 

limestone 1058 

mineral  waters 1378 

natural  gas 911 

petroleum 847 

salt 1306 

sandstone 1083 

Kaolin,  analyses 1148-1149 

Kentucky,  asphaltum 919,929 

coke 704 

limestone  .... 1068 

mineral  waters 1378 

natural  gas 910 

petroleum 767,838 

Killebrew,  J.  B.,  quoted   on   Tenneasee 

phosphates 1238 

Knnz,  Qeorge  P.,  on  precious  stones.  1183-1217 

Lead  (pig)  prices 1347 

Lewis,  H.  Carvlll,  quoted  on  the  genesis 

of  the  diamond 1191 

Lima,  Indiana,  petroleum  field,  pipe  line 

runsin 809 

prices  in 812 

shipments  from 810 

Lima,  Ohio,  ];)etroleum  district 807 

well  records  in 813 

Lima,  Ohio  and  Indiana,  petroleum  field.  803 

Lime,  analyses 1066 

Limestone 1043 

Alabama 1047 

analyses  and  tests  .  1047, 1018, 1040, 1050, 1063, 
1054, 1058, 1059, 1060, 1061, 1063, 1065, 1067. 1068 

Arizona 1048 

Arkansas 1048 

California 1048 

Colorado 1049 

Connecticut 1049 

Florida 1049 

Georgia 1049 

Idaho 1049 

Illinois 1040 

Indiana UH9 
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Limestone,  Iowa 1068 

Kansas 1058 

Kentucky 1058 

Maine 1068 

Maryland 1058 

Massachusetts 1060 

Michigan 1069 

Minnesota 1060 

Missouri 1080 

Montana 1061 

Nebraska 1061 

New  Jersey 1061 

New  York 1061 

Ohio 1063 

Pennsylvania 1064 

Rhode  Island 1066 

South  Carolina 1066 

South  Dakota 1066 

Tennessee 1066 

Texas 1066 

Utoh 1067 

value  and  uses 1044 

Vermont 1067 

Virginia 1067 

Washington 1067 

West  Virginia 1067 

Wisconsin 1068 

Lithographic  stone 1361 

imports 1383 

occurrence 1361 

prices 1368 

Louisiana,  mineral  waters 1379 

salt 1296,1298 

sulphur 1243 

Macksburg,  Ohio,  petroleum  district 827 

Maine,  feldspar 1365 

granite 961 

limestone 1058 

mineral  waters 1379 

slate * 998 

Maracaibo  asphalt,  analysis 099 

Marble 975 

analyses  and  tests 981,982, 

98:3,985-086,990 

Arizona 991 

California 978 

Colorado 978 

Oeorgia 980 

Idaho 980 

Iowa 980 

Maryland 980 

Massachusetts 980 

new  discoveries 9H6-992 

New  York 981 

Pennsylvania 961 

Tennessee 981 

Utah 991 

value  by  uses  and  States 975,977 

Vermont 984 

West  Virginia 993 

Maryland,  granite 962 

limestone 1088 

marble 980 

mineral  waters 1879 

sandstone 1083 

slate 998 
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Massachusetts,  brownstone 1080 

granite 964 

limestone- 1050 

marble 880 

mineral  waters 13T9 

slate 899 

Mecca-Belden  (Ohio)  petroleum  district.     8SS7 

Metallic  paint 1341 

Mica,  by  Edward  W.  Parker 1317-1321 

imports 1318 

producing  States  in  1896 1320 

production 1317 

review  of  industry 1319 

uses 1318 

Michigan,  brownstone 1081 

cement,  Portland 1175 

limestone 1059 

mineral  waters , 1380 

salt 130B 

sandstone 1023 

Middleton,  Jefferson,  on  the  statistics  of 
the  clay-working  industry  in  the 

United  States  In  1896 1077-1104 

Milano  petroleum  district,  Italy,  produc- 
tion, refined  products 875 

Mineral  soap  clay,  Wyoming 1145 

analyses 1146 

Mineral  paints,  by  Edward  W.Parker.  1335-1347 

imports 1340 

metallic  paint 1341 

ocher,  umber,  and  sienna  production, 

by  States 1387 

production 1336 

slate  ground  as  pigment  for 1343 

Venetian  red 1313 

white  lead 1344 

Minerals  used  as  pigments 1335 

Mineral  watera,  by  A.  C  Peale 1369-1389 

Mineral  water,  Alabama 1376 

Arkansas 1376 

California 1876 

Colorado 1376 

commercial  springs  (list) 1376 

Connecticut 1377 

District  of  Columbia 1377 

exports 1387 

Florida 1377 

Georgia 1377 

Idaho 1377 

imports 1387 

Illinois 1377 

Indiana 1378 

Iowa 1378 

Kansas 1378 

Kentucky 1378 

Louisiana 1379 

Maine 1379 

Maryland 1379 

Massachusetts 1379 

Michigan 1380 

Minnesota 1380 

Mississippi 1380 

Missouri 1380 

Montana 1380 

Nebraska 1381 

New  Hampshire 1381 


Fagew 

Mineral  water.  New  Jersey 1381 

New  Mexico 1381 

New  York 1381 

North  Carolina 1382 

Ohio 1383 

Oregon 1382 

Pennsylvania 1382 

production,  1883  to  1896,  by  geograph- 
ical divisions 1372-1375 

production,  by  States 1369-1371 

Bhode  Island 1383 

South  Carolina 1383 

South  Dakota 1388 

springs  (list) 1376 

summary  of  reports  from  springs 1386 

Tennessee 1383 

Texas 1383 

Utah 1384 

Vermont 1384 

Virginia 1384 

Washington 1385 

West  Virginia 1385 

Wisconsin 1385 

Minnesota,  brownstone 1081 

granite 866 

limestone 1080 

mineral  waters 1380 

sandstone 1083 

slate 999 

Mississippi,  mineral  waters 1380 

Missouri,  clays 1140 

coke 705 

feldspar- 1365 

feldspar,  analyses 1366 

granite 966 

limestone 1000,1061 

mineralwaters 1880 

naturalgas 916 

petroleum 848 

sandstone 1028 

Montana,  coke 706 

limestone 1061 

mineralwaters 1380 

sandstone 1038 

sapphire 1199 

National  Brick  Makers*  Association,  tests 

of  pavii  ig  brick  made  by 1 108-1112 

Natural  gas,  by  F.  H.  Oliphant 895-916 

analyses 912,915 

Arkansas 916 

California 912 

Canada 916 

Colorado 915 

consumption  and  distribution 901 

nUnois 9U 

imports-  918 

Indiana  ^ 907 

Kansas 911 

Kentucky 910 

Missouri 916 

New  York 918 

Ohio 907 

Pennsylvania 905 

record,  by  States 906 

record  of  wells  and  amount  of  pipe 

lines 904 


Nstar^  gaa.  record!  Id  IHK>  and  IBU, 
rock  presaare  Id  tudlana  wells... 
teaUof 


West  Virginia 911 

Ifebraska,  f tiUer'8  eortb 13^ 

Umestone KMl 

mineral  waters - 1381 


NeT* 


iwberry,  J  f 

N«w  Bsmusb ire, granite... 

mineral  waters 

New  Jersey,  Ijrownstone. . , 


NevKivermkedlsti 
New  South  Wales,  dJ 
New  York,  cUj-s 
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Oregon,  mlDersl  waters UgC 

Omcerlte.Oallcla »« 

Parker.  Edward  W.,  on  abrulve  mate- 
rials  _ me-ii3i 

oD  asbestos 1323-1331 

oaaapbaltam 91»M8 

onbarjtee ISlS-iaBO 

on  coke «Sa-TM 

on  fluorspar  and  cryolite 131ft-13le 

on  gypsum 1203-1271 

oomicft 1317-1321 

on  mineral  paints  .....,,. 1310-1347 

on  salt 1373-1313 

onsospslone _ IDW-IOTS 

on  sulpbar  and  pyrites 1213-1381 

Fating  brick  clays,  analysea 1 187-1188 

Paring  brick  tests 1107-1113. 1117-1 IW 

Peale,  A.  O.,on  mineral  waters.- lae»-13» 

PeDnsylvanla,  browDxtones 1035-1N3 


petroleum    Un    Pennsylrania-New 

York  oil  fleld) 790 

sandstone lOBl 


Ollphant,  F,  H,,on  natural  gas HM-Blfl 

Opal ;!jr.".^;.;;i;.';'.v !"!.";;  ia« 

Oregon,  granite nil 


natoralgas 

...      BOB 

Petroleum,  by  P.  H-  OUpbant 

747-WB 

...      7« 

BaumA  hydromete 
Bpoudlng  spe 

IHc  gravities 

or 

Great  Britain 

..      871 

Lima-Indisna  field. 

...      «» 
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Petroleum,  Ohio 803 

Pennsylvanift-New  York 790 

Peru 891 

prices 777 

production,  Appalachian  field 770-772 

production,  by  countries.  States  and 

districts... 750,757.^64 

production,  by  fields 751 

production— increase  or  decrease— by 

States 751 

Roumania 885 

Russia •     883 

shipments —      774 

stocks 776 

Sumatra 880 

Tennessee 788,835 

Texas 848 

total  production 74r 

West  Virginia 766,799 

Wyoming 846 

Phosphate  rock 1233-1342 

analysis 1340 

Florida 1237 

imports 1242 

South  Carohna 1234 

Tennessee 1238 

Pigment,  minerals  used  as 1335 

slate  used  as 1343 

Pipe  clays,  analyses 1156 

Pittsburg  coke  district,  Pennsylvania  —      724 

Pocahontas-Flat  Top  coke  district.  West 

Virginia 740 

Porcelain  or  china,  value,  by  States 1101 

Porcelain  electrical  supplies,  value,  by 

States 1101 

Portland  cement.    (See  Cement.) 

Pottery  and  pottery  clays 1120 

Pottery,  chromollthography  in 1121 

materials  used  in  America,  by  States .    1 102 
production  and  value,  by  States..  1077,1099  j 
raw  materials 1121 

Pottery  clays,  analyses 1 156-1158 

Precious  stones,  by  George  F.  Kunz. .  1183-1217 

literature 1215 

production 1217 

nseof 1213 

Pyrites,  consumption 1261 

France 1259 

imports 1280 

occurrences 1381 

production 1259 

Spain 1259 

world's  product   and    sulphur    dis- 
placed     1280 

Quartz 1204,1367 

( fiint)  used  in  American  pottery 1102 

Quartz  crystal 1231 

ReynoldBville- Walston    coke    district, 

Pennsylvania 727 

Ries,  Heinrich,  on  the  clay -working  in- 
dustry in  1896 1105-1168 

on  feldspar  and  quartz 1365-1368 

Rhode  Island,  granite 974 

limestone 1066 

mineral  waters 1383 

Rockingham  ware,  value,  by  States IIUO 
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Roumania,  petroleum 865 

Ruby,  North  Carolina 11^ 

Russia,  petroleum 883 

Salt,  by  Edward  W.  Parker 1273-1313 

California 1300 

establishments  and  processes 1276 

imports  and  exports 1282.1288 

Kansas 1,106 

Louisiana 1296 

Michigan 13ft| 

New  York 12B0 

Ohio 1301 

production,  by  States  and  grades 1273, 

1374,1278,1281 

review  of  the  industry 1281 

supply  for  domestic  consumption 1282 

Texas 1308 

Utah 1312 

West  Virginia  1296 

Salt  making  in  the  United  States,  history 

of 128fr-1313 

Sandstone 1012-1043 

analyses  and  tests 1015, 1022, 1023, 1024 

Arizona 1016 

California 1016 

Colorado 1017 

Connecticut 1017 

Idaho 1028 

niinois 1022 

Indiana 1022 

industry  in  various  States 1015 

Iowa 1023 

Kansas 1023 

Maryland 1023 

Michigan 1023 

Minnesota 1023 

Missouri 1023 

Montana 1063 

New  Jersey 1024 

New  York 1024 

North  Carolina 1025 

Ohio 1025 

Pennsylvania 1025 

South  Dakota 1043 

Tennessee 1043 

tests  of 1017-1023,1043 

Texas 10l3 

Utah 1043 

value  of  product,  by  States..  1012,1013-1014 

Washington ...    1043 

West  Virginia 1043 

Wisconsin 1043 

Wyoming 1048 

(See  Brownstone). 

Sanitary  ware,  value,  by  States 1101 

Santa  Barbara  County,  California,  bitu- 
minous rock  deposits 925 

Sapphire,  Burma 1202 

Montana 1198 

Seger's  cones 1124,1126 

Sewer  pipe,  value,  by  States 1082, 1087 

Sicilian  sulphur,  exports,  by  countries —  1255 

imports 1256,1257 

prices 1247 

Sieljentbal,  C   £.,on  the  Bedford  [Indi- 
ana] limestone 1060-1U67 
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SienoA 1337 

Slate 992 

amount  gnmnd  for  pigment 1343 

analyses  and  tests 998-1001,  lOGS-lOOB 

Calitornia 997 

Georgia 997 

Great  Britain 1010 

industry,  by  States 997 

Elaine 998 

Maryland - -  998 

Massachusetts 999 

Minnesota 999 

New  Jersey 1000 

New  York 1000 

Pennsylvania 1000 

roofing,  average  price  per  square  —  993 

Tennessee* 1001 

value  of  product,  by  States 993 

Vermont 1001 

Virginia 1002 

Wales 1000 

Smlthflonite 1212 

Smyth,  jr.,  C.  H.,  quoted  on  talc  deposits 

of  St.  Lawrence  County,  N .  Y . . . .  1072 
Soapstone,  by  Edward  W.  Parker. . . .  1089-1075 

annual  product  since  18M 1071 

Canada 1074 

imports 1074 

occurrence 1069 

production 1080 

South  Africa,  asbestos 1331 

diamond-mining  industry  in 1185 

South  Carolina,  granite 974 

limestone 1086 

mineral  waters 1383 

phosphate  rock 12S4 

South  Dakota,  granite 974 

fuller's  earth la^l 

limestone 1086 

mineral  waters 1383 

sandstone 1043 

Southern  Ohio  petroleum  district 831 

Spain,  pyrites,  exports 1250 

Stone,  by  William  C.  Day 949-1068 

granite 951-975 

limestone 1043-1088 

marble 975-992 

sandstone lOli^-1043 

slate 992-1012 

use  of  electricity  in  quarrying  and 

working 957 

use  of  pneumatic  tools  and  compressed 

air  in  quarrying  and  working 057 

value  of  product,  by  kinds 949 

value  of  product,  by  States %0 

Stoneware,  value,  by  States 1100 

Sulphur  and  pyrites,  by  Edward  W.  Par- 
ker  124a-1361 

Sulphur,  domestic  consumption 1244 

imports 1248 

Louisiana 1343 

production 1243 

production  since  1880 1244 

review  of  the  industry 1245 

(Sicilian)  prices  and  shipments 1^7, 

1256,1256,1257 
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Sulphur,  Texas 1243 

Utah 1243 

Sumatra,  i>etroleum 880 

Syria,  asphalt,  analysis 939 

Talc  ( fibrous )  distribution  by  uses 1071 

New  York 1072-1074 

(See  Soapstone ) 

Tennessee,  coke 731 

limestone 1068 

marble 981 

mineral  waters 1383 

petroleum 789,835 

phosphate  rock 1238 

slate 1001 

sandstone 1043 

terra  cotta  (ornamental),  value,  by 

States  1082,1087 

Texas,  asphaltum 919,892 

bituminous  rock,asphaltum  content  of     084 

coke 732 

limestone 1066 

mineral  waters 1383 

naturalgas 916 

petroleum 848 

salt 1309 

sandstone 1048 

sulphur 1243 

Tile,  drain.    ( See  Draintile. ) 

Tile,  not  drain,  value,  by  States 1082, 1087 

Topaz 1203 

Tourmaline 1204 

Trinidad  asphalt,  analysis 939 

exix)rts 947 

statistics 946 

Tripoli 1231 

Turquoise 1209 

analysis 1211 

Umber 1337-1341 

Upper  Connellsville  coke  district 721 

Upper  Mouongahela  coke  district,  West 

Virginia 742 

Upper  Potomac  coke  district,  West  Vir- 
ginia        743 

Utah,  asphaltum 919,930,985 

coke 782 

limestone 1067 

marble 991 

mineral  waters "  1384 

naturalgas 915 

salt  1312 

sandstone 1043 

sulphur 1243 

Vaughan,  T.  Way  land,  on  asphalt  deposits 

of  western  Texas 090-935 

Venetian  red,  production 1343 

Vermont,  granite 974 

limestone 1067 

marble 984 

mineral  waters 1384 

slate 1001 

Virginia,  coke 733 

granite 974 

limestone 1067 

mineral  watere 1384 

shite 1002 

Wales,  slate  quarries  of 1009 
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Wardite 1211 

Warsaw,  New  York,  salt  district 1294 

Washington,  coke 734 

limestone 1087 

mineral  waters 1385 

sandstone 1043 

Welsh  slate  quarries 1009 

West  Virginia,  coke 738 

limestone 1067 

xnarble 992 

mineral  waters 1385 

natural  gas 914 

petroleum 785,799 

Halt 1298 

sandstone 1043 

Whetstones  and  oilstones  1224 


Page. 

White  lead 1344-1347 

Wisconsin,  coke 744 

diamonds 1183 

granite 974 

limestone 1088 

mineral  waters 1386' 

sandstone 1U43 

World's  product  of  iron   pyrites    and 

amount  of  sulphur  displaced 1260 

Wyoming,  clays 1145 

coke 745 

mineral  soap  clay 1145,1148 

petroleum 1 846 

sandstone 1048 

Tellow  and  Rockingham  ware,  value,  by 

States 1100 
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